
eI P RA 

A'4 

44 
pI 

~4 

v I 'il e. 

1; 4 '0. . i .. Cente 6*eradogicu r Tro ica'ild 



t, I, VI.1 .1, 

I 

12 

Vo k 

I.,, d 'h wd, 1 1, d 

Cl! w o A I d--t* 1! 19 

n, A pl: 
rh P i 

ft 

livoll"t? pi 

. ..... 

V j 

w.lih I 

PI if"' I 

I I A 

R1 I'llhill 

'IL!tllt 

till 1 , jj-

d, 

I N-111, 

d, i, !Ijw, 

11P !'Olihii d"ll"I'l, 

H I p I 

'If I 

it 

11'ril, 



CIAT REPORT 1987
 

INFOR ME CIAT 1987
 

[]/-LT :- _J Cenmro Internacional de Agricultura Tropical 



Centro Internacional de Agricultura Tropical 
(WIAT) 
tpartado a~rco 6713 

(li. Colomihia 

ISSN 01120-3169 
ISS N ()120-315() 

Pr s I-Lill - ti ra.ic: 8000 

Printcd in (lohbia 
Inpl'cso ell ('olombia 

.Il c 1987 

.lnio 1987 

Cctit ro Inteinaclonal dc Agie.i1tura!Tropical. 
1987. ('IAT Rport 1987. Informe CIAT 
1987. Cali, Colombia. 112 p. 



Contents 

Contenido 

Page 
Phgina 

The Partnership of International Agricultural Research 
Asociaci6n en la Investigaci6n Agricola Internacional v 

CIAT in Brief 
El CIAT en Sintesis 

Rice Program
 
Programa de Arroz 
 6 

International Rice Research Growing 
Crece Invcstigaci6n Internacional en Arroz 7 

New Rice Pathogen Investigated 
Nuevo Pat6geno del Arroz en Investigaci6n 10 

Crop Management: Key to Future Rice Growing 
Manejo del Cultivo: Clave en la Producci6n Futura de Arroz 13 

An Integrated Pest Management Manual 
Manual de Manejo Integrado de Plagas 16 

Anther Culture Develops Cold-Tolerant Plants
 
Plantas Tolerantes al Frio por Cultivo de Anteras 
 20 

Cassava Program 
Programa de Yuca 23 

Cassava Demand Increasing 
Aumenta la Demanda de Yuca 24 

Breakthrough May Improve Cassava 
Hallazgo Podria Mejorar la Yuca 27 

Seed-Grown Cassava Shows Promise
 
Promisoria la Yuca Sembrada por Semilla 
 31 

Biological Control Halts Cassava Hornworm
 
Control Biol6gico al Gusano Cach6n de Ia Yuca 
 34 

Thai-CIAT Cassava Collaboration Grows
 
Crece Colaboraci6n CIAT-Tailandia en Yuca 
 37 



Bean Program 
Programa de Frijol 39 

Impact of Bean Research Spreads 
Crece Impacto de la Investigaci6n en Frijol 40 

Bean Landraces Gain Virus Resistance 
Razas Nativas de Frijol con Resistencia a Virus 44 

Related Species Improves the Common Bean 
Especie Emparentada Mejora el Frijol 46 

Artesanal Seed Sector Developing
 
Prospera el Sector Artesanal de Semillas 49
 

Bean Information Center Supports Research 
Centro de Informaci6n sobre Frijol Apoya la Investigaci6n 53 

Tropical Pastures Program 
Programa de Pastos Tropicales 56 

Improved Pastures Raise Cattle Productivity 
Pastos Mejorados Aumentan Productividad del Ganado 57 

New Legumes for the Lianos 
Nuevas Leguminosas para los Llanos 62 

Finding Spittlebug-Resistant Grasses 
En Busca de Pastos con Resistencia al Salivazo 65 

pastures Network Gains Momentum 
La Red de Pastos Avanza 69 

Annexes 
Anexos 73
 

Financial Information
 
Informaci6n Financiera 
 74
 

Collaborative Projects with Research Institutions around the World
 
Proyectos Colaborativos con Instituciones Cientificas en el Mundo 79
 

CIAT Publications in 1986 
Publicaciones del CIAT en 1986 86 

Publications by CIAT Staff during 1986 
Publicaciones por Personal del CIAT en 1986 88 

Board of Trustees 
Junta Directiva (1986-1987) 100 

Principal Staff (as of December 1986) 
Personal Principai (a Dicieinbre 1986) 102 

The CGIAR System 
El Sistema GCIAI 110 

iii 



The Partnership of International
 
Agricultural Research
 

Over the past few years, one of the important issues in agricultural research for
 
development has been the continuing discussion on the degree to which
 
international research 
 centers should be involved in so-called 'basic' or 
'stiategic', usearch versus 'applied' or adaptive' research. The widespread, but 
sometimes simplistic, view holds that the international centers should
 
concentrate on the former, while the national research systems work on the
 
latter. The more realistic truth is that in tropical agricultural research, there is
 
a partnership between international centers and national programs in which
 
tile combined forces are applied towards the common goal of increasing the
 
production and productivity of basic food crops.
 

In this partnership the major task falls on the shoulders of the national
 
research systems which develop and refine agricultural technology for the
 
specific climatic, edaphic, and socioeconomic conditions of their individual
 
countries. T'le international centers support them in this effort, with each of
 
the partners being responsible for that particular set of activities in which it has
 
the comparative advantage and with much of the work done together, in 
a 
cooperative fashion. 

In this collaborative effort, the work of international centers covers the 
entire spectrum from 'basic' to 'adaptive' research. It is logical that this be so, 
since the goal of the centers i:the eventual impact of their work in the farmers' 
fields. Often the centers are judged not only by production and productivity
increases, but also by the equity and distributional impact of these achieve
ments; thus, it is clear that centers must interface with development organiza
tions and projects in addition to maintaining their most essential interface with 
the national research systems. 

The selected highlights of CIAT's activities that are summarized in this 
report demonstrate the degree to which the center is involved along this entire 
spectrum of agricultural rcsearch for development, with what we consider to 
be a good balance between 'upstream' and 'downstream' activities. 

The C3-C4 research on cassava is a clear example of the kind of'upstream' 
research that is appropriate to an international center with a global mandate in 
this commodity. Knowledge of the basic physiological biochemical processes 
of the plant is essential in order to develop plants that will perform with greater
efficiency under a wide range of ecological conditions. This work will have an 
important impact wherever cassava is grow,. 

The development of Rayong 3 by Thailand's Field Crop Research Institute 
is clear evidence of a successful 'downstream' activity. The Institute developed 
this cassava variety through all the stages of varietal improvement, based on 
germplasm from CIAT and with informative materials, training, and regional 
support provided by CIAT. 
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The report on the Bean Information Center provides a good example of an 
activity in which the international center offers direct suppurt to the work of 
national programs. 

However, a look at many of the other topics contained in this report will 
demonstrate how many activities defy clear categorization 
as 'upstream' or 'downstream' by definition. For example: the demand studies 
for cassava in Asia and Latin America represent 'upstream'economic research 
on the rotential for this important crop. The impact of the results will 
nonetheless be felt most strongly in the 'downstream' collaborative activities 
between CIAT and national programs. The backcrossing work in beans, in 
which landraces are improved by incorporating gcnes conferring resistance to 
important diseases, genes that have been identified through years of research, 
is a clear example of mainstream' activities for which the international centers 
are best known. 

These examples show how international centers and national programs 
working together, concentrating on doing whatever is necessary to solve the 
production problems of farmers, will continue to make a growing contribution 
to solving the problems of hunger and poverty in the world. 

John L. Nickel William E. Tossell
 
Director General Chairman of the Board
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Asociaci6n en la Investigaci6n
 
Agricola Internacional
 

En anos recientes un importante tenia de (Iisctlsiof enl invest igacion agricola 
para el (lesarroilo ]ha sid o el gra(I hiast a el CU al los cent ros internacic nales dc
 
in-cst igaci61n icheriaii Geilparse de lia asi Iiama(Ia investigacioni 'h, tsica' o
 
lcstraleci~a' por ollosicion)I a lit invest igaci6nl aplicaida' o "Idaptativa'. Se
 
sosticnc (Ic ilinti:ra gcnemIQliad a y a inndo Sunplisa Lite Its cent no Anena
cionlaics Licberiin Cclc'traisc enl li primeira s los Sistllmas nlacionnales dec
 
ill\ st ieaci'nil lit wtlMndl. I a pt)sicjon msrcalista:l iln
inest ypacionl algricola
 
tropicail CS la it' tim)a asociaci611 cltic ins Lccntlit inltclnlacln'tcs V kS p rogra
nias aacit)Iaius. c 'ia Wis coninadas sc diriii hacia ci olhjctivo comnl
onc 

de annicntar lit Pr(lLIiYMvprdL'ti'Vidad LIC 10, cultiVosalnenico
 
hi sict s.
 

F~n Ltvi aistwbh'litU an iti ra recite ,oti-c los sistemnas nacionales de 
gLciulle dncaillS~ Ms IeiR)Iiaii iclirial lIa teenloiojgia agricola Para las coridi

cilneS eSIpeitiCaiS ClillltiCd. cdalficas. y socicL'tntlficas (Ic stis respectivos
 
paikes. Ims c't its iriteinfacionales Ins aimvaii enl eStC CSILnerto siendo cada
 
ciial recponsithle do aqlueias acti%
idades para las cliales ticlic vucntajas comlpa
rativas. %reali/antin Ili lavii palte (lId trahajo ctioperativarncnte.
 

Fni estc omtiriiLljilinto ci trahajo de ins centros internacionales aharca
 
todo)ci espedtrti Lim>I icStigacion 'hi'isica' hasta 'adaptivai', lo etial rcsuita 

Sdgcoa quc ,lp~6i( skrr mpact() enl los campos de los 
agiciltiircs..A incrtudo sC juip a kmt 'cns not solamieiitc por los inrimemen
tOS ell plodtiL'ion 
\ p-liill~ti idaI Silno por Ia equidad e impacto (listrihnivo 
de talcs Itlot. PMit kii lnk), 10> LCliti s dcbcimi coiho-riColl orgal/aciontes 
y pnqvcoS de, dcsarr olkn adeluiaS dIc coithiorr pioriariamente con lts siste
inlaS nlacionaics (ICin IcStjici(on.l 

L~a scicei itn d~c CS U ado de(Iact vW:Wacs del WTI resUmen en esteAlqiue sc 
informec diiusti-acLI eado hasra CI cLal ci cntro sc ha comprometido en toda 
Ia gamla dc activ ididcs dIc ill~c~tigacitn airicolti para ci crol, lhed 
logrado on hncni halaincC entrel acti iitadis iavanzadas' y 'aplicad as'. 

lka mlncsti )incnl vunc sohrc (3 y (A es nn claroi ejemplo (l tiplo de 
investigacion aN alniada propio dIc tin ccntrti internacional coil rcsponsabilidad 
global 1)0 tinl cultis . FI Ct)loIl-n'iiciltt de ins ploccstis hiisicos lisini6tzicos 
bi0L1 iiC0t (IC la Iint;1 cs LSeilial para dcSarroilar piantas Litic Se descimpe
enlConl iliax m.cl icienicia enl (Ii\'Csi(Iad dec enndicionnes )2coltgicas. Fstc trahajio 

tendril L11ran i111ii ln~i dondCLIiir (l11C SC ciitivc y'llca. 
F-i (IcsanfIrr)i dc Ra "vone 3 potI pate dl InStitllt)) (IC InveSfigacin enl 

Coitvosc lalantia c ninStr'a CxidlCdtic nna CXit oa aLt i\ i(Ia( 'aplicada'. 
1.l 	 Institoto1 (Ic1,rltiliti Csta \arieiadi dIL stica a tr'av~s (IL todas las etapas de 
iejoramienti) haciendo its) tic] criinopiasnia, 11)5 inateriales illitolllativos, Ia 

capacit acm n, y Li aptivt regionll (Ilei (I l 
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El infornie sobrc el C'ent ro deC Infornmaci6n en 1-1ri.101 CS Lin huen jemiplo de 
una actividad ellni fal elc ccnltro initernacional ipoy dirceamente el trahfijo 
deC iw piograinlas flacioniC. 

Sin cuihaio, tin Wvi a i uchos do los lcmas dci inlumc demunstr quc 
ficros-.1as actiiddics [o ptucdczi ,ocr dcli lidas categoricarmcntc COfllio 8f 
iadas' o 'aplicaitsN. Pot cici npii. ho cstidios dIc Lkician(a do vilca on Asia v 
Anl~rica I alina t iistittiCil MINbIMi CL-011 C~fii IIIcoi 'a\ ait'so hrc ci 
poiciiciai dIc csic il11poilanic cllliii\ . Ssic. (Iitados. sin cilihaigo, sc hian'in 
n"!1" :\ icilacs oLI lasati\ idadcs Colhiai~ti% ats Uipiicadas'cinic ci (IAT yI los 
piogr0iias oIcionalcs. Ii cIrocrIJ/ailiciliii dcl ti ijoi por ci cial se cjii 
laN \miiiidadcs nii'ii as min i ilbn1lacjilI JIC -CtICS idcIil'iiIidiOS dut-ianic 
dini) dC ill\cs aC~tiiI ('01110 pm ladorcs dIcIsisili(a at i m-porillcs cilcimlllc-
Ciadcs es LIillai( ciclio (IL aCii\ id~NCs (it ill\ CsicaCi'I ClItC 'aivainiaditS' 
"if Iicaia's, p r lit' ctialcs Ins kCcmlIor ',)It hicri (.nI(n id 

1 NfltCliouCs Cj('iiii1)i iu.imil~T cnliii hi Cios l nilaci onaliIics y' us 
pi.ngraIllhis IlaiolInics ii iaapo i lios cIIIiCsoiivci los Il odICph biras dc pI)] 
AMion ho icii ore~iis cmittai iir o ouriihiiCiiO laN 1515(idii(15 

dc los prohlcnoas d".i lialaiic v lit lohic/a co1ci lioiidn. 

Jon I..Ni,- Williami iF- Iosseli
 
Dirctioi (icncral l1rcSidCn~ ic 1deIuntal
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The Centro In- El Centro Inter
ternacionaldeAgri- nacional de Agri
cultura Tropical CIAT in Brief cultura Tropical 
(CIAT),near Cali, (CIAT), ccrcano a 
Colombia, is part Cali en Colombia, 
of a system of 13 iAcs parte dC Lin sis
international agri- El CIAT en Sintesssina (c13 centros 
cultural research 
centers that help 
developing countries produce more food. At 
CIAT, the production-related problems of 
beans, cassava, rice, and tropical pastures are 
researched by interdisciplinary teams of sci-
entists. 

One of the primary purposes of the Center is 
to develop, together with national agricultural 
research organizations, varieties of plants that 
produce relatively high yields even with mini-
mal use of fertilizers and agricultural chem-
icals. Research emphasizes plant improve-
ment in order to obtain a stable genetic resist-
ance to major tropical diseases and pests, and 
the development of technology to increase 
production and utilization. Small farmers and 
low-income urban consumers are the main 
beneficiaries. 

CIAT-developed training helps strengthen 
national agricultural research programs. The 
Center is also an intermediary in research 
networks made up of scientists from Latin 
America and other tropical countries. 

More than 40 sponsors, including countries, 
development banks, international organiza-
tions, and foundations financially support the 
13 centers. The funds are allocated to the 
centers through the Consultative Group on 
International Agricultural Research (CGIAR). 
Approximately 100 scientists, backed by 1200 
support staff, carry out the CIAT mandate. 

internacionales de 
invcstigaci6n agvi

cola, IC avuda a los paises en desarrollo a 
proIdCir nlIs alirnCntos. Cientificos (Ic diver
sas especialidadcs investigan en el CIAT pro
hICmas de 1pro)dUCCeo (ICfrijol, vuca, arroz y 
pastos tropicales. 

l1 centro desarrolla, Junto coil entidades 
nacionales de investigaci6n agricola, varieda
(des de plantas con rendinientos relativamente 
altos 11nn1 coP pcO uSo (le insuIos. L.a investi
cacin husca ohtiern plantas con rcsistencia 
gLrc)tica estable a las principalcs cnfermcdades 
v plagas tropicales, y tna tecnologia que 
a"nmilente Snt prod 1cc16li y titilizaci6n. Los prin
cipales hcncticiarios sol los consurmidores ur
halos dc hajos ingresos N los pequefios agri
cultolcs. 

lPor oicd io dc cal)acitacihn el CIAT ayuda a 
lortalcccr los proglnlmas nacionales die investi
gaciIn agricola. Ll ceito proinncvC adcmis 
redcs dc invcstigacion conformadas porcienti
ficos IC Anitica Latina Vdc otras rcgiones 
tropicales. 

N1 'sdc 40 donatcs,ciitnc ellos paiscs, ban
cos dc desanrolho, orzani,,acioncs internacio
nales, v tundacioneIs, (Ian su apoo financiero a 
los 13 cteros. St asignaci6n lhaccla el (;rupo 
Cnstnltivo part 1ilnvcstigaci6n Agicold In
tcrnacional ((('IAI). Aproximad amente 100 
cientificos, con el apoyo dc ccrca ic 1200 
luncionaios, realizal Cl manidato del CIAT. 
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Germplasm-based - Tecnologia basada en 
technology el fitomejorarniento 
The technology developed *IA F1I V1 delrrolli. enl 
by CIAT in collaboration "la acion Coi ih.Spro
with national agricultural . p granilas iaci ullnii. de II
research programs is germi-
 \Cstwi' )f aleacoeia. tec
plasm-based. To facilitate , (e hh~i iidl Iill
research, the Genetic Re- "iciee vcl ia tic Iil pl..
sources Unit collects and eplm icm th 1w-. Li, _.C,,I-Stored bean g'rn prot e /et,ev ni: i. , 

stores germplasm (repro- , ', '!, , ,, C " '''' lu [ in IN ('0e11lilt iI, ii 
d uctive material) gathered worldwide. The I id ad ti lc I,ee', i c ci-(tte Li e'. c t ac 
Center's collection of bean, cassava, and mee0piaila ( llltenlIcill I ell-,-I[(:lll Cl tedeo cI 
tropical pasture species is the world's largest ll1i SaN Ceeicvc te:. pa' t o.Idtiee. It.ac, iica 

,
and is made available to all national agricul- tveepii l.aC Nell ]IC l \ eelCN eli.a llllie V .iF\ a 
rural research institutions. lit .- Cr IelI liwiee l.ill\ ,tILt'icl(l I 

'NN 

Different ecologies l)iferentes ecologias y 
and different varieties ("diferentesvariedades 

i ,,: Lii:eeena -~ 
CIA]'scientists breed new ~~ i&i~CNalleaa i
 
Varieties of phlnts st fti N t eto suit i 
different tropical coo I CI ICN S lPIM-IMria tic 
ogles. The Rice Program, \i I cnpeer 
for instance, is prod uIcing (CIh ILttclctlaltta, dc ailtl 
high-yielding disease- and .cee, eie,,e c 'tfcct,tl/l,r ruthcr eecle.t (,,il 

p es t-to lera n t p la n ts t ha t .. .. ,c,J' , ,,,,,c.,,,,,],,,,N,,,., ' 0.ctce.v' .,e,./,,,,,,,<,a, N, 
can be grown under varying ecological con- plieden cult ivarN.i di,,r COM1iedic.1e Oe
ditions. It develops varieties and technologics 16gicas. Talc S ."arii'ad>NNi tci.1(lllgia,,, dCi 
which require fewer inputs with little sacrifice )roduLcci n icjuiCIlcn lell uHI ill (LICI I illlleeN,SH., 
in yield. se ifectln ad ilinl,,.' eat e N. 

Breeding for disease iilolmejoramien o 
resistance por rcsi,,t encia a 
An important part of " cCeler dades 
CIAT's research effort rIttlic. )tlta de 
to develop better plants. h ins i.ti eli l ('IA F 
Improving beans, a food 

is 1t1a Il ttt.k 

cs .!c>.iI illI;i pltlita, lii.
staple thiroughont tropical .i td t,,i!111ii l.tll all-

America arid eastern and uclalat cii .iiica 
southern Alrica, is ant 
exam ple. a- Ie ea d h.iped/r .l \ I N,ur,l Nl uli i t1C IAT anrid 11 rietie c/' ee'e / f. icc crcic/,ft ' .te.l , till iic. 
tional program beatn te/cer/,cileie dc t.... cic scsci- 1Qltce C.1unll l)e",Siit lel 
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entists improve bean production by developing ('vI V de los pr.eraInIiI\ InciWtMilcs Ineujoran
new varieties that carry resistance or tolerance ',H p rodtWciHtII " I I B Hlt\ 

, 
\ rdCda

to damage-causing diseases and pests, are c qcnll., 0 tlu ;t dc'sdc ot i ,C c;1 IlIcH.'l
drought tolerant, and are adapted to small pl .aca. t.ii;i, I IIdapl,,lN, a i sc.i (Itcii
farmers' mixed-cropping systems. They also c1 ixW tiLi,,tiihiIi ', P>... 'lcorcs:
work to mlake varieties store btetter and cook in ,d ji tI( \k iiL , J ii IICI\ itCIC H nd ICc
a shorter am11ount of time ill M)1 iW.,!,, CI i .i iiipid lllc. 

Technolegy for acid ecnologia para

soils 
 ; 
 NUClos Aicidos
 
Most of*Latin America's 
 (If l i tIMiCI dtlCIOssoils are very acid, incIlid- P .I., H ''i lllci 1ll(0w i)l [L111V
ing the vast savannas 

iiP('. I llilk! ,la5 ULi
which have great potenti'd 


i:tICfor cattle production. 
llph 

pot(:Ita .t11,iiladcio. Ill 
CIAl'sTropical PastuIcsProgram, in collabora- I d"'I w,1IoI 'WHr' /',H' ,,,i' cllaCo-ar' cva/lnan 'dat (J(.h hro ( ,I l dc'"il(h ild cHi I ia 'H ~~p

tion with national pio- i. coll lo", Jim
grams, is developing pas-
 111W laCilJ s cuilihi
ture combinations of grasses and legumes and lL ,iC: (iC!XI1'N \ I.'titiiitlI)K,,', (m ail~ajtr

the technology to cconom ically manage them, 
 I !CCII Ctiii K'uH1i IIlIlicillit " C-1ti('II(Ii cZiciIecfl
thereby helping to open up underutilized W..C.,,n(I, alL.th C aph,, n icior aqucellos

frontiers for the efficient production of meat iII' iW.1,ubhili.Ii/udtv, dc l1itcra cn Ia pro
and milk. 
 dm l C IciclittI cIt cHlic \ Itche. 

Low-income Betieficios para el 
consumer benefits COIsaMIllior de bajos 

ingesss
 

Consumers and small IW,kP1u(n IeS V Ios 
farmers are the chief ben- I) LI dt-'lCII riCt'l'.:es son
eficiaries of CIAT's work. "-I.'IicipalCs hen.efici-
Cassava research con- I ;,,,dctt aboLi:CA . 
tributes by develoning "," I ii c.i acin sobre
high-yielding plants and \ iuwa :por1l-a pillita" deby devising technology to "it"( CIid Ilitlitu v !ccno
preserve, process, and I h t a tui a.r'ad lar tar/l po eswig. (Colham ia. IIi i rCst\' ,Itl, t I ;1l I l'
market the commodity as i - c,,icrcil/ar C;tC
food products and animal Ieed. Cassava's Ji ltoc dc ,,,ii ui.i \;toaimal. laplace as a dietary staple for millions of people \Uc'i t Lillil! I tI 1c lilt:C MdC. par.t
is assured because it will grow in areas where nil o:,cs tc p-i,(l i.t 'Pic C dondc noisc 
most crops fail. d'iq OtrOS coth1 so.. 
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Biotechnoilogy :is:, dlCIAUsed; byLscenii 

crease the efficiencyoo
 

.CeII~tis u. l .and' .to Jteidosdc! uis%.
ae_Sculur 

p acelerte aceleran
pocesest el desarrollo de...,.-.
'!-:develop improved lines. ! .,. . Jo; . ..... .,,,

lin,,:, :. .:
: :! e-as metoradas de,plan-
The:emphasisma.:jor.is on tas Este es un csfuerzo 

"• . . .... . rhctroph re ntJsipanss d'tiffrencs. • de,ln "etga lf . - ,,... . . research. . ell pla ;:.applied,: tie~,r/r~,,i~tq adlrmtsgm~~c~, . C tg c,. hcad, ° 

4 I 
iransferencia de,.,-,--Technology transfer: T- : 

;
:: th(rough seed ,tecnoiogia en la ,

ii{ii New technology has to be .[. 1"I nLar("va tecniologia dce 
i!.::ii. transferred to farmers.- iser transf'eridaI la10 agr.i-[ 
! ~.(.::CiAT's Seed Unit plays i cultores., ka Unidad det .! 
!::;i an itmportant r-ole in this i '" , (Senilhs ,dtl (CIAT cola-
!'/:7.process by strengthening l.bora en este proces0 me- :: 

CarTic its inut- polinr asav unde usan-e,_ inlipara"
f.:':the-Latin American and idiante la cooper'acl6f:l ,:
creas i~ del,:1thefcin'o uentarificiccj

: Caribbean- seed sector. 1 t~ca 'icapacitac.6n-a , 

:
dicliry preses or I> acera el ders rllo deIIS 
[-grams. Also I new varieties of beans, r-ice, and !. ibe. T/amniin la UOnidad multiplica y disti-. /i 

,nic.al. cooperation pro-. . : :" " : " A tmn;rica .,atinla ) el-.a :: :+ 
dhevel o impovdedlin Cnes.adi o lneasdejoras IdeplaCn[

: - I
(ipasture seed are multiplied and distributedi by:: UyC nueCVas variedades de fijiol, ar roz, iss: ,i.:. 
the Urit to collaboratin'countries.-: .. .... : aaIos paseS Coll los cuales colabora .. . 

throughr cseaicon llcro onologpia en I
 
Tranin scetit, C ap)acltando), :: _,,:?
4enil 

.....i .... ....gcie. ... ..... . ....
n ..... : ....
. if . 

:- :.An :important.: part I' apaciltac l ( -,cicnlii=- ; :3:-.(;,3 of6 
'Co!AT's overall -programifco es 1"'I 'ni";ortaill " :" 
iis th'e training of'scieftists de p g aa de 
to!stenthe-n th~e research -Cn] Conrbuc..ua 
capacity o f thie naional, reozrl cpcddd 

sand hv"eMl ofsinst 

http:icapacitac.6n


The'role of Epapel deIa
comumunldoScommunicationsa

SCIAT's Communicationiand Inifo'rmation Suppo;rt,; A a Unidad de Apoyo en1Com6u nicac.i6nse In 
Unit CI"SU) provide s spe. form}6}aci6n de ICIAT pro

.cializedand- genera- in- venefiTirmaci6n general
formation about the Cen  especializada sobre el
tershactivies teditsad centro. La Uni'dad publica

publsher- tecnicl * .*.... informes .t~cnicos,po rts,'r' netw o rik rese a rch . 1'lhicalio lnrea hdivere Waud inces. : : - . ' resul-7 .h'iriadijhdie,iP0 rs, 1newo reeoh Ii (t'ad tados de invcstigaci6n,
data, newsletters, and . p 'radt boletines peri6dicos yconference proceedings, CISU-developed memoriasde conferencias. Los audiotutoriales'
audiotutorials are used as *training materials, producidos se emplean en capacitaci6n, y los
while specialized information services reach a serwicios especializados de infornari6n sirvenglobal network of researchers. a redes internacionales de invest gadores. 
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International Rice Research Growing 

Crece Investigacion Internacional en Arroz 
' .. . . . . .. . . I 	 "t 

The decentralization of the Rice Program's La descentralizaci6n de la investigaci6n del 
research has been accompanied by the steady Programa de Arroz ha venido acompafiada
expansion of its international activities. Last por ia expansi6n continua de sus actividades 
yearthe Program collaborated with 16 national internacionales. El afio pasado el Programa 
programs: eight from Latin American coun- colabor6 con 16 programas nacionailes, ocho 
tries and eight from the Caribbean region. de America Latina y ocho del Caribe. 

For example, improved germplasm was sent Por ejemplo, se envi6 germoplasma mejo
.. .	 to national research programs in Mexico, rado a programas nacionales de investigaci6n

Central and South America, and the Carib- en Mexico, America Central y del Sur, y el
bean. Extensive evaluation and selection trials Caribe, En Panam y GUatemalase ilevaron a 
were conducted in Guatemala and Panama. caboensayos extensos de selecci6n y evalua-
Peru was the site for the evaluation ofadvanced ci6n. Peri6 fue la sede de evaluaciones de lineas 

i',-,,'o-'nI,; ~ - .	 ... : ;- -?. -,
Par~i(-l~ail~i~flii (-'rilbea Ri(,,lied e~ia~rWM,'1K'orknivtininDomnicn R 	 pubI( i pc I anieium 

capllil -rolilif.e 
Pali eil?liiCe wif-le ?(/I lC rb 

'h~k Wtlif II' (II'd it'hIVIS~ia~iII? It, rr4 
insp cciapacdad flal, if II ("Inhllael I(' 
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bredinlines' androp management prcics
beindeelopd fr hmidtroipic~al regions;,?; 

Th a. ea Rice .Research Networlk. 
(CRN)inas Feau rua y 1 86 itche 

thel st'ationing of anetwork coordinator: inthel 
i ! _i6mncb'li'c.~~ Bas'ed'-at7iti _.......
_cn .2;ubicaci6ni.de~tun eooi-d inad or-dc-,l a-~re d -ne 

i~i~ii ED'd&
-~einvest-iacio°nes Arr°oceras : 
(CEIA) Jm,< ....facili.ta tes the network'sl; 
,claoaive reerhprojects. The .CRRN

members, a're Belize,! Cuba, Domiinican Re-L" " 
.;public, Guyania, Haiti, Jamaica, Trinidad and 


Toao"n
uiae 
,:"Thle chief aim:, to bolster,of the network 'is 


develop~ment of new rice production and seed 

tehnlgy for the varying ecological and 

economic" c-'onditionseom,
of tile rice production' 

izones of the Caribbean,• In mid-1986, several
ureedines ang 561 entries from the Inter-national.Rice Research Institute (IRRI, 

CIAT and Guyana, were planted at CEDIA 

Dfor
evaluatin, e u lic ation, a 


xeri mnutiont v. 


(CDIA), umathnalRicelTesting Programk 


(IRTP) research proje.s. T R 

''
,,.^_t:_ t:.....
Rie reers eeBelzemba, Comiaicanta 

Rua dor,,PndVeru
Gustation,
iilavicencio,Reserchez ea orombinaAT§ to se-nationl- Ric etatCIntitut anacio, 

dieiallInstitt eof Trepice AgriultureilTA),ns 

S tchnologyifor 'the varying ecological.....andcndnationitnreeing programs were evaluat-
oedsat fo t he e saribml...nid-1, seve 
grserigin CiAT's m1tipelistion plots will be-

wthictte nursoeries are ferme-drb.asd 
Rosacy stationl prgravi e ooa tose-e 
Trainin increases<': 
In1a986iohe Ricerogram began re its(phasis geMejr favroof 

elgermoplas-,: jCtranrd Guyna p at CEDfR santewer linesprcecnfroml~lectgermpad Srnextyear s nurseriesySimTRTP 
 I
 
CiA is- Ahechie aimfthenetwork toI sterna ELineasavanzadas del CIAT, IRR omovITA,.yder 

elfi7';:Te~~~~i~ia~ii',"'"<:"'asi
. . .- lce: n6t
seRic breders f iviClesei orses enussetoed ou yad eri cursos: generales,:d 

wer coducedhr~ghot LtinAmeic 
epngeru tdV rgam's deentralizationnta

ain nreasesma ' 

trinad in e ropng, aonomy, and othereIn86teRcPrgabeareuigis l (T) 

andecson lationredinged at forlatiop hlems weeol i<pod specific towti 

..... ",. 


aoraasd jamiento iAtiased
 
mainejo .que7 se .desarrollan 7para el rp
 

,
nmedo: 1>i::ii::.'


Enreb er de198 s lanz6 a'Red deI v s 
,tigacei6 n-de:iAirr0z en elfiCa ribe (RI[AC) co l 

i Centro Experimental de Inyestigaces Arro
cera s (C E D I A ) , J u rna R.ep~bliea Dominicana, .
 
pa faciiitar lalivsgaei6n eolaboratiVa. La:
:~ra 


IAC e Gn11y '>I
a uba,TaaHaiti,
Janmaica, Rep~ibiica Dorninicana,- Trinidad 'Y'< 
Tobago y Surinam.. :.El principal, p-op,6sit0 de la red e~s promover .i 
el desarrollo de nueva tecnologia de semillas y 
de prodUcci6n de arroz para las diversas con- ..
 
dicioneseccoldgicas yccondmicas del Caribe. A
 

•
mediados de 1986 se sembr6 en el CEDIA~para . su evaluaci6n, multiplicaci6n d semiasdistribuci6n un totaldc 561 entradas devarios.
 
viverosprocedentesdelnRRI,CIATyGu nes
 

ense
 
Programa Internaconal de Pruebasde
 

Arroz (PIPA) 

.Mejoradores de arroz de Bolia,Colombia,
 

Ecuador, Peru y Venezuela se reunieron enestaci6n Santa Ros del CIAT,enVillavicen-la>,?'ii " 

Jmaia, RepdiestrdeRI)Colombia,~ viverparaoseleccionade iicnari61 etaas e duntl varios 

l saprograna s naionales de mejomient 
d
fueronewuadas en cuatro 10calidades 
Las,s< - g on... . C. Al neas seleccionadasestinen 10slotesde mu~ti•". -
uplicaci6n de!CIA T eingresain ala lista yas

ci, Cooba a cec onaopa-.
Aumenta laa"capacitaci6n ..> "" 

86,ePrograma de Arroz .comer(z6a(hee aricoerces Bolinf,Colombde 

Vencursosespeifios regionaiela 

inoscec~, los cdursos se ilevaron a cab0o . " 3.'csvtaci Satsde mrCAT ena Seiaciaroinvesagadres de ga,susntasc d aatc 
es-enoora. nionestde eagjroomiayEn18ej logmadArocoeza"' to 

eas ecio e nds i en lrosotes de mreiiainiete n 

http:facili.ta


Ri: ce harvestinexperimentalplots at the Cent ro
 
SNacional de PesqUsa entArroz ,? Fei/aoi


S (CNvPAF). Goiani, h ziu. , ': :
 

•. A'acional :de Pcsqi. a ema Arro. e FeiiaoAF), GoJa, Braspi.	 .(C' 

...... ational 	management plans 
Stde onigt aaeetpolm n 
exesv-rdcin ot stemjrcon-

: si 	 are~~ ~ ~ ~ curnl.suyn'ie!rdcin'ttiraintSl to :expanded rice production: have • 
CIAT.elf:• prompted the lRice Pro0gram to helpecountries 

::-design, 'national management plans'. These 
S:"- plans pr~escribe better eco0nomic.p'ractices anifd ; 

- detailsystems for itegratin plantin densites .. . 
and p:hiest, weed, and diseaseecontrol. Plans have, 

'::already been developed-in collaboration-with 
• ,:national 	 program i. entists for Colombia, 
.	 Chile,and southern Brazil,...- .: 

Brzi hsa eficit of half aic poucio 
Smillion tons annually. Th1is shortfall could be 

°coYrreected •by :inc€reasinmg th1!eplan ted• area. 
Swa~mpi lands: are • being brouti into •rice 

cuattio . IA s assisti g t e n t o a 
,:,giculturialai/ 	 program in ;this-undertaking by:,, 

?devel'o'p'ingispecial couri'ssdeaiiing with crop: 
;• ; !? prdutinamanagementicrtfie d see 

:. .lS;soil prepaiofor thiieselareais.~: 

Othr raining aciiti:i i ; 

i~sg~gig@aiiia 
-tranedatCIAT in breding,,:agron, :omy, :en:

an&Ph.D. cadiatsfrom,national prgas 
-thougoutLatn merica and the Car-ibbean 

: 

i: :/ 

Planes nacionales de manelo : .;: :: 
Los estudios quesefiaian plea de manej0o /!): 

6uinat'let rduc~ earze y coStoS excesivos eomno 10s principaies obstd- : 
Cetro.:culoS en la prodUCcidn de arroz han lieVado ait :-i:i 

Progrania a ayudar a los parses a diseniar'pla- :!9~(V.~ 
nes n'acionailes de maineio' Estos planes formi-':i }'i:: }
]an prfic as agon mia . ...y it .....- , 
mas para ontimiZar densidades de siembr~a , : y ;' 

.control de enfetrmedades, plagas y--imalei',, ,¢s. !i:: :Ya 
co 

con cientifieos de programas naeinales de ?: ? 
C~ombia, Chile y el sur de Brasil. ., -;: :::; 

Brasil tiene un d~ficit de arroz deI niedio, @:!! i 

il:nd to nelcla aho el cuallse :podr ia: ,@ !(2 iaa fii 

.... de auinando el Areia sebaa P'aria '•;?i~;
 
esto s st~in em pieando,-zo niaS •p antano as .:El : •?
 

•CIAT estA aatidando at prOgrama nacional en <) 
eSta tarea ofreciendo cursos esipeeiales sobre ! : ::" 
manejlo: deutivo, roucil de semilla cer 
tiiaa y:prprc? detls 

Otra actividades de cap citaci 

Dura~nte 1986)se uap,'
:investigatdores viitantse fimjrieo 

cniao 	 asti otrd epo

)
m n;acinlesd mrc atn lC 



New Rice Pathogen Investigated
 

Nuevo Patdgeno del Arroz en Investigacidn.
 

A bacterial disease of rice, unknown in Latin 
America before 1985, is being intensively in-
vestigated at CIAT. The pathogen could pro-
duce substantial crop losses under the right 
combination of conditions in the large rice-
producing areas of tropical and temperate 
South America. 

Called 'sheath brown rot', the disease is 
caused by a fluorescent bacterium, Pseudo-

(IAT csti', in'cstigan(l inlensamcntc una en
fermcdad hacteriinn del arro/, desconocida en 
Ai\mrica latnint ,tita I ,5. Bajo ciertras condi-
Ci Ine (I pa eni podilt pr(ouneil perdidas 
5t15t',neial> Je co>;ehs en erntles jit[es pro
d(nt Ht', d Carrif Cn.ultiljicn tropical v 
tCnpnadl. I.a CnfCImncdnd, Ilamada 'pudrici6 
caf dc Ina inl, '.s C'atlsad,, por una bacteria 
flLrseente, Pwiidotmr /lWIIIU 'UliO(, (itC 

Flag-leaf sheath and grain dfiscolorat ion cause d hi the bacterium. 
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mionasfuscovaginae, which discolors and rots 
the sheath surrounding the rice panicle and
grain. Studies in 1986 confirmed that the 
disease is seed-borne and seed-transmitted. 
However, plant-to-plant transmission can 
occur in the field. 

Recent research 
Studies this past year concentrated on clarify-
ing the identity of the pathogen and defining its 
distribution and epidemiology in Latin Amer-
ica. Simple techniques are being developed for 
quick diagnosis. 

CIAT's investigation of P. fuscovaginae is 
the first reported study of a fluorescent Pseu-
domnonas spp. affecting rice in the hemisphere. 
In order to evaluate the disease's distribution 
in the Caribbean and Central and South 

Rice grains. inficted h.'P. fusco
vaginae fluoresc.e under black 

light. 

li a g'i1LitIri/lji /l, Ih2 iw'

111Mnc pudrc laivaina que rodea lipanicula 
V'ci Ugra1no dl arMO. Los Cst ud ios realizados en 
I96 conliriaron quc aunqueila cnfermedad 
cs trasmitida po- scmila, taibinbn sc trasmite 

(Ic tilla M. nt'l a l na. 

Investigaciones recientes 
I1aiTh pasad. Ih",C15'tdi s SC concent raron en 

clarifica; la idcntitd dcl patl6gen v definir su 
dlthintltucjun v Cpi(Icnioigia (um\nrica l.a
lin't. Sc u:N(ot l, rlollainlin tc,.nicas scncillas" 
ic dia t i aipitlo, 

i 
I.col a (t,M 
I:primnl c' ttliudoctnmciitiado sohrc I'. 

c ci 1wcinilcrio 1m: rcalizado por
C!1(TIA I .P'ra c\ alit ar Iadisthnihnci(n (IClh 
cnf'crnfcdad cn /\i,,rica (Central, dcl Sur y el 
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America, samples of discolored rice seed 
and/or leaf sheaths were obtained from 21 
countries of these regions.,Patiogenic fluores-
cent Pseudomonas spp. were found in 20 
samples from 20 countries. Samples from all 
except Chile contained P. fuscovaginae. The 

: 'Chilean sample, having identical symptoms, 
rainfected by P. syringae. This exception, 
and the known variability within P.fuscovagi-
nae, require more study of the relationships 
among this poorly understood group of rice 
pathogens, 

Ahost-range study showed that a wide range 
of plants, in addition to rice, are susceptible to 
sheath brown rot disease. Grasses, in partic-
ular, may harbor the pathogen' This can 
exacerbate the problem in rice fields where 
weeds are present. Plant debris in soil can also 
become a source of the disease. Control or 
eradication by chemical means is extremely 
difficult as isthe case for most tropical bacterial 
diseases. 

* ':UnaA:n economic threat 
neonoicthreaEl 

The potential economnic damage from the 
pathogen is high. Since P. fuscovaginae and 
similar bacteria are favored by relatively cool, 
wet conditions, such conditions coinciding 
with the emergence of the rice plant panicle 
and high bacterial populations, can lead to 
devastating effects in some rice-growing areas 
in Latin America. It is probable that those 
outbreaks of sheath rot and grain discoloration 
that were of unknown cause, were due to this 
pathogen. . 

Furthermore, the existence and case of 
plant-to-plant transmission, coupled with the 

a :;bacteria's survival in cropresidue andweeds, 
indicate that using pathogen-free seed will not 
be the answer to controlling the disease. When 
conditions are right foi the development and 
spread of the disease, it may well be unstop-
pable. The only attractive and practical re-
course, say thle scientistsappears to be through 
the development of varietal resistance or 
tolerance. Research has already begun on 
identifying varieties of rice with resistance or 
tolerance to these bacteria. 
12~ -

Caribe, se obtuvieron muestras de semilla o 
vainas manchadas de arroz en 21 paises. En 20 
de ellas se encontraron patognos Pseudoio- ' 
has fluorescentes. Todas las muestras, excepto 
las de Chile, contenian P. fuiscovaginae. La 

.muestra chilena, con sintomas id6nticos, estaba 

. 

infectada por P.sYringae. Esta excepci6n, yla 
conocida variabilidad de P.ifscovaginac, ha
cen necesario prestar ings atenci6n a este casi 
desconocido grupo de pat6genos del arroz. 

Un estudio de hospedancias niostr6 que un 
amplio rango de plantas eran susceptibles a la 
enfermedad adem.s del arroz. Las gramincas, 
en piarticular, pueden alberga.' el pat6geno. 
Esto puede agravar el problema en los arroza.. 
les donde hay malezas. Los desechos vegetales 
del suelo tambi6n pueden ser fuente de la 
enfermedad. Como sucede con casi todas las 
enfermedades bacterianas tropicales, el con
trol y la erradicaci6n por medios quimicos es 
muy dificil. 

arnenaza econ6mica . 

daio econ6mico potencial cs elevado.Pues

to que P.fusco vaginae y bacteriass~milares 
prosperan en climas relativamente frescos y 
h6imedos, tales condiciones, coincidentes con 
el desarrollo de la panticula de arroz y elevadas 
poblaciones de bacterias, podrtan ocasionar 
brotes con efecto devastador en algunas Areas 
de Am6rica Latina. Es probable que brotes de 
pudrici6ndelavainaymanchadodegranopor 
causas desconocidaw hayan sido ocasionadas 
por estc pat6geno. 

Adernuis, la facilidad de contagio de una 
planta a otra,junto con lasupervivencia de la 
bacteria cn ,esiduos de cosechs y. naIlezas, 
indican que el uso de semillas libres de pat6,
geno no es la.forma de controlar la enfernie
dad. Cuando las condiciones son adecuadas 
para su desarrollo y difusi6n, aqu6lla podria 
ser incontrolable. El unico recurso atractivo y 
prActico, scgun los cientificos, parece ser la * 

resistencia o tolerancia varietal. Ya se ha iii
ciado la investigaci6n para identificar varied a 
desdeariroconesistencia o tolerancia aestas 
bacterias. 
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Crop Managmn: Key....to Future Rice Growing 'i 
CropClv,-Man................. .... ,................ ..laMProdgement:anej o del-CuFuturalt vo , . de.. Arrozi
.. . .. . . . . .. 

Cave en laPoUCCion Fuuad ro 

Rice production in most countries in Latin La producci6n de arroz en ]a mayoria de losAmerica must increase considerably in the palses de America Latina debe aumentar confuture to avoid huge deficits. A CIAT study siderablemente en el futuro para evitar enorpredicts rice shortfalls of up to 4.6 million tons mes d6ficits. Un estudio del CIAT predice falby 1995 if populations continue to grow and tantes hasta-de 4.6 millones de toneladas dethere is no corresponding increase in rice arroz hacia 1995 si ]a poblaci6n continia'a creproduction. The study points integratedto ciendo y la producci6n no aumenta. El estudio crop management (ICM) as the key to avoiding sefiala el Manejo Integrado de Cultivos (MIC)this scenario. como la clave para evitar esta situaci6n. 
The problen El problema 
Analysis indicates that at present there islittle El anilisis indicaqueei ]a actualidad hay pocoeconomic incentive in several countries for incentivo econ6mico en varios paises para que 

4 ,4, : 

44:i, . . .. 2 . 

13' 



-.. 	 ........
.... 

_4 	 i •:, i
 Y. 


farmers to expand production. A few coun- los agricultores'umenten la producci6n Unos 
r il atries such as Colombia, have highfinyields of up cdfntos paises, (hsa6tha),Colombia, tienen altoslot~i'6'i~fs 	 .eotO~es~ como pero po 

to 6 tons/ha but, because of high production rendii 
costs, farmers' profits are low. Most countries costos de producci6n las ganancias de losagri
.ds of 3which are cultores so baJas. a mayria de os paises 

7 	 far below the tential of the widely grown tienen redi iientos mcd is (3-5 t/ha), inferio
high-yielding varieties. This demonstrates that res al potencial de las variedades cultiyadas, lI
 
the simple introduction of new high-yielding que demuestra que la sola introducci6n de
 
varieties cannot be expected to stimulate pro- nuevas variedades de alto rendimiento no
 
duction. basta para estimular la producci6n.
 

The high costs of plant protection, lack of Los altos costos de protecci6n del cultivo, la 
appropriate machinery, poor seed quality, and falta de maquinaria apropiada, la baja calidad 
certain diseases tend to be the major con- *dellasenilla, y ciertas enfermedades, suelen 
straints to increasing production. These factors- ser los principales obstdiculos, en diversos 
vary in order and relative importance from 6rdenes de importancia para cada pais, para el 
country to country throughout Latin America. aumento de la producci6n. 

Rice Program's role 	 Papel del Programa de Arroz 

The Rice Program at CIAT is increasing its El Programa de Arroz estfi incrementando 
efforts to develop, in close collaboration with esfuerzospara desarrollar, en estrecha colabo
national programs, varieties and management raci6n con programas nacionales, variedades y 
practices which meet the specific requirements priicticas de manejo para cada pals. Esto 
of the various countries. This includes assisting incluye ei andlisis con los programas naciona
national programs in analyzing production les de los problemas de la producci6n y el 
constraints and in developing and implement- desarrollo e iniplementaci6n de pr cticas 
ing appropriate production practices. -For apropiadas de producci6n. 
example, some diseases and pests, such as the Alginos problemas, como el virus de la bOja 
'hoja blanca' virus, Sogatodes plant hopper, blanca, el saltahojas Sogatodes, y las nfrme- . .. 
and foliar diseases, are best controlled byusing clades fo'liares, se controlan mejor usando 
resistant or tolerant varieties, whereas weed variedades resistentes o toleran'tes, mientras 

'control and most other pests are best handled - que la mayoria de las plagas y malezas respon
by appropriate cultural, practices. Although den mejor a tin manejo adecuado. Pra.cticas 
such management practices, including the es- tales como establecer umbrales econ6micos 
tablishmentof economic thresholds for insect para los ataques de plagas, analizar las p~rdi- - ' ri 

pests, anlssof red rice yil losses, an das par arroz rojo, y evalUar la tecnologia de 
evaluation of wet,. control technology, have control de malezas, tienen gran potencial en 
great potential in many countries, implement- - muchos paises. -Sin embargo, su- inplementa
ing them depends, to a great extent, on the ci6n depende en gran medida del desarrollo y 

- :-development and use of region-specific pro- Uso de planes de producci6n especificos -para 

duction plans. ~ cada rcgi6n.-

Serving national programs 	 Sirviendo a los programas nacionales 9 
The Rice Program cooperated with the o- En 1986 el Instituto Colombiano Agropecua
lombian national agriculture program (ICA)' rio (ICA)y Ia Federacit Nacional de Arroce 
and the rice farmers' federation (FEDE- ros de Colombia (FEDEARROZ) prepararon 
ARROZ)2't prepare, in 1986;' a nationa I n plan nacioialde piduicci6n con lacolabo 

-d-- : -- raci6n del AT :. aspla cuatroEal considr6 
1.ICA: Instituto Colombiano Agrapccuaria. -la prbe a prncpaes y cotoa de si 

-2. FEDFARROZ: Fcderaci6n Nacional de Arroccros dc Colomba, - liliid rniae:atsyc~oa es 
14 	 -.-



production plan to improve crop management dades de siembra, injustificados controles de 
for Colombia The plan'addressed four key malezas, costosos controles 'preventivos' de 
production problems: high and expensive plagas, y mal manejo de las enfermedades,
seeding rates, unjustified weed control, costly Los cientificos, t~cnicos de campo y agricul
'preenL.pestLco tol, .and .poor-.disease .. tores-encontraron- ue Jos costos' de produc- ---- -'management. cion se pueden reducir en tn equivYalente a i1.2 

Scientists, field technicians, and farmers t/ha de arroz de riego y cerca de 0.7 t/ha en 
found that production costs can be reduced by arroz de secano. Se proyect6 un ahorro nacio
the equivalent of about 1.2 ton/ha in irrigated nal de 370,000 ha en toda el -trea arrocera. Esto 
rice and by about 0.7 tons/ha in upland rice. equivaldria a 420,000 t de arroz paddy o casi 
They projected national savings over the whole US$ 72 millones al afio, de los cuales 55%, unos 
rice area of 370,000 ha, This is equivalent US$ 40 millones, serian el ahorro potencial enl 
to 420,000 tons of paddy (or nearly US$72 pesticidas, la mayor parte importados.
million per year) of wlhich 55% (or about En forma similar se han desarrollado planes
US$40 million) are potential savings in pesti- de producci6n para Chile y el sur de Brasil.
cides (most of which are imported). La amplia adopci6n del Manejo Integrado

In a similar way CIAT assisted national de Cultivos (MIC)como parte de un plan 
programs in Chile and southern Brazil to nacionaldeproducci6n puedecontribuiraque
develop crop production plans. Am6rica Latina prevenga futuras escaseces de 

The widespread adoption of integrated crop arroz al hacer esta actividad productora mAs 
management as a part of each nation's total atractiva.
 
national production plan can play a key role in
 
helping Latin America avoid shortfalls in rice
 
in coming years by making rice farming a more
 
attractive proposition.
 

Conventional Management Improved ManagementManejo Mejorado 
Manejo Convencional 

Pests 6.8% Pests 0,2% Weeds 5.4% Seeding64% " 

90% Plagas 0,2%, Malcizas 5.4% 

Enferniedades 9.0% .... Weeds 9.1%Ahrs2.%
 

~~l~;is9.1% Diseases 1,7c/
 
~~ Enfermiedades 1.7% :
 

Disass Plagas 6.8% e7r i 64 Savings 21.9% 

Seig10.7%
 

W~f let Smillsl10.7%
 

,/$$ /////0// 

Other costs 64.4% /'Otros costos 64.4% : :I / . i ' 

'-I,. ,/ ,/ Other costs 64.4% 
Otros costos 64.4%o 

Total costs: 5162 kg/ha Average yield: 5234 kg/ha Total costs: 3994 kg/ha Average yield: 5234 kg/lha
Costos totales: 5162 kg/ha Rendimiento en promedio: 5234 kg/ha Costos totales: 3994 kg/ha Rendimiento en promedio 

5234 kg/ha 
Savings inproductioncosts in Irrigated rice InColombia bv changingfromconventional to improved crop management, 1986. 

'"''4 Ahorros en los costos de producci~n en arro.- de riego en Colombia at cambiar de manejo con venclonalamejtorado,4 1986.,4aae"ii , .< . ':- .: :" . , ., : -" ' .i t 44, .. . .. . .. 4 , "'.!:L4: " '44 .. 4, 
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......IV ......
 * 

An Integrated Pest Management ManutalMY n
 

Manual de Manejo Integrado de Plagas 

Colombia's Instituto Colombiano Agropecua-
rio (ICA), Federaci6n Nacional de Arroceros 
(FEDEARROZ), and CIAT Rice Program 
scientists have introduced a two-step pest 
monitoring system in'Colombia. The system 
can potentially reduce by ten the amount of 
pesticides growers use and from five applica-
tions to less than one per crop. This devel-' 

El Instituto Colombiano Agropecuario (ICA), 
la Federaci6n Nacional de Arroceros (FE-
DEARROZ), y el CIAT han introducido un 
sistema de monitoreo de-'lagas en Colombia. 
El sistema, de dos asos, puede reducir en on 
90%lacantidaddepesticidasquelosagriCulto
res usan: de cinco aplicaciones a menos de una 
por cosecha. Esto podria producir ahorros de 

Afon loringrice rooI doniage caused v IPhy IlIophaga larvae aids in evaluaiing the severity of ,heattack,'a 'a aa 

]a o"servac r i't"oen'I taces arro.por laras e permiae e adel aPyllophaga
irla severid-dlfataque.
 



open could pro'duce savings 0f USS20 mil 
fin
per year for the whole ricegrowing area.: 

This field monitoring system on the far~m I.evel 
ipart ofthe Rice Program's general In'tegrated. 

cli'iis'ish rt-, meimadln-emcnrl 
Cpractices.Alsoinvolved arechanges in cultural!ipr'actices, breeding tolerant varieties, and in-

creasing!: the use Afbiological control. The 

...system, with local refinements, is adaptable to 
" other rice-growing regions of Latin America. 

,iTheneed for IPM 

SThere are more than 60 species of insects in 
S Latin America that are potential rice pests. To 
.: control the iSgrowers habitually use preventive" 
S pest measur~es, that 'is, they apply pesticides
' 	 without necessairily analyzing the need. A 

C1ATsurvley of insecticide use and pest control 
on rice in Latin America found an average of 
3-6 insecticide applications per crop in tropical

• 	;:!and Central America and" slightly fewer in 
''117 

:. more temperate areas. In almost all countries,:i 60%-80% of the applications were unjustified 
:.:-
/by actual damage and 'were considered 'pre-

,etv'.Tiractice inrae production 
,. costs, contaminates the environment and, be-
S cause of its impact on the biological control 
,agents, can result :in pest outbreaks and pest

S:' resurgence rather than pest conitrol. Another 
.' consideration: 42% of the most commonly
" usedi pesticides are highly toxic and are health 

rssto hum ans ,u 
: ,:CIAT rice scientists are advocating replacing 
.i, preventive pest control with pest management 

w:..hich mean:s evaluating p~est populations and 
prscibngcntolonywhen pests surpass 

TheystirrWo-tep .umbral 
!i~:,
The CIATsystem makes it poss ible to eValuate 

'.US$ 20 millones porai ntd lde ro
 
¢cera.i El sistema de mnonitoreo enelcmos
 
:, partedei esquema general de Manej0 Interd
 
-/.de PiagaiS (MIP) del Programa. del ArrOz i:
 

mdao ago liazo.:Tambi~n inciuye cam- :. ,: 
bios en ias prfcticas clurls desarroll0 devariedades poernes conroles, ico. E , 
sistema, con refinamientos locates, es adapta-,, 

ble a otras regiones arroceras de Ameirica 
Latina. 

Nee.da de MI 

Hay mils de 60 especies de plagas potenciale~s -i 
del arrc'z en Amt~rica Latina. Para controlarlas 
los cultivadores habituahinente aplican medi-: i!! 
das preventivas, €omo plaguicidas,sin analizar '!i~;i
dehidamente Sti necesidad. Un sondeo del i! 
CIAT Sobre el uiso de insecticidas y control de 
plagas en Anifrica Latina encontr6 Lin profne
dio de3-6 aplicaciones por cosecha en Am6rica
tropical y-un poco menos en ias Zonas mls ,:!
 
templadas. Eni cast todos los parses, 60-80% de
Jas aplicaciones eran injustificadas en relaci6n 

•-
¢!i
 

coilal ea ecosdraa prvn;
 
VIs..Esta pr~ictica aumenta los costos de pro- ii.
(~~

ducci6n, contamina celambiente, y, por su i 
impact0 en los agentes de control biol6gico,
puede resultar en brotes de plagais Ysu retorno :
 
en lua de s"cnro.Ad.ml, 2 , e
 
pesticidas mils comunmente uisados son alta
mct io fee regspr asli
 

~ n .' 
 . !
 
Los cientificos arroceros del CIAT estitn- ::'i 

o~ied clinilzodl otrlprvn .... 
"ivpo el rnn.nd iaatocalrqiee 

" 
evalulaci6n de sus poblaciones y la prescripcibn ' .' 

econ6mico. 

dei~~idos. .itm :pasos/: : "pests in the field by usinag atwose system ofSit m de osp os_ . : -:"'
petnonitorinig. w aul r sd n E sisca del CIAT permite1 	 -7ev'alu~ar ias lagas.,:


ievaluaation book for insect and damage assess--	: enI el calnj LI,111 el: . ......dedo ps
:;:=:.ment.,and a decison, book foristinguishing:- contenido en dos manuiales: Ln eeauc~:i¢i!iitolerabilie
peis:
levels: f~rom thoset:. 	 surp-assing -ar .la csii a c,,i;/,, els ne(let, d-a.. 

http:cnro.Ad.ml


The use of the egg.eating Telenomus-parasite to controlstemborer is more econornkal and safer than pesticides,.
 

El empleo de/Telenonus quc parasita los huevos.del harre'wdor del talO cs rod.v ecomlmico v seguro que lo.s peticidas.
 

In the evaluation process the farmer or 
technician only evaluates the kind of damage 
done to the crop. This avoids the problem of 
specifically identifying pests which would se-
verely limit the application of IPM in devel-
oping countries. The farmer or technician can 
also monitor spider levels inithe paddy as these 
provide an excellent indicator of the function-
ing or disturbance of biological control. 

To realize its full potential the IPM system 
has to be incorporated into an overall crop 
man,.gement scheme. This requires its use on a 
regional basis. Once in place,between 5 and 7 
field assessments per crop are required. The 
introduction of IPM is best done through a 
nationally designed and promoted production 
plan.In this way the use of 1PM as part of an 
improved and integrated management pro-

umbra econ6mico, y sefiala las acciones reco
rnendolas contra las plagas. 

En el proceso de evaluaci6n el agricultor o 
ticnico s6lo eval6a el tipo de dafio que sufre el 
cultivo. Con (sto seevitael problemade identi
ficar plagas especificas, quc lirnitaria seria
mente .a aplicaci6n del MIP en paises en de
sarrollo. El mismo proceso enseia a los culti
vadores a medir los niveles de arfcnidos en el 
arroz paddy para saber si el control biol6gico 
esti o no funcionando. 

Para obtener todo su potencial el sistema 
M lP debe incorporarse aun programa general 
de manejo de cultivos para empleo a nivel 
regional. Ya en ejecuci6n se requieren entre 5 y 
7 evaluaciones de campo por cultivo. El MIP 
debeser introducido dentro de un plan de pro
ducci6n disefiado y promocionado nacional
mente. En estaforinael MiP,como partcde un 
programa de manejo integrado, puede reducir 
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gram on rice production can result in consid-
erable reduction in production costs, less 
environmental contamination, and lower 
health risks for growers and consumers. 

Comparison of prvecntivc pest control and inltegiated pcst 
llt fll CCOilo liC rettlns ..laittitid:, Co-llagetient: ecton 


Iornbia, 1985-1986. 


Rice variety Value Ikg hald 

Pre' clii Sit Integrated 

CICA x 

Yield 2914 3281 

Cost ol control 250 U 

l)ifference 2664 3281 


()ryi:\/ic 

Yield 7313 7589 

Cost of control 251) U 

Difference 7063 7589 


a. ,lear (it threereplications. dit"icicehsl it suMNo signifincant 
",erctound iiet c raltld pct control foIhetucl pm c itie andlint 
('I t\x u I ()r\/ca I. 

Potential sviPingsI'ron. integrated pest tIotiagttlcn t (I PM ) 

in cotnparisnt to pre\ entive Pest Contr ol (1 PC). ('olomhia. 

(Total area in 1985: 370.00 ha.) 


PP( I M Savings 

Nutnher of 

applications 5.3 0.4 


Costs 

1kg ol paddy ha) 367 34 


Costs (('SS ha) 63.1 5.8 

Savings (lLSS hat 57.3 

(osts I'ortotal rice 


area (USS year) 23,084.3010 2,138,600 


National savings 

(USS year) 20,945,700 


considerahlementc Io Cos1 (ICproducci61, 
dcl ar[ o/. iisi c)ntOi Ita c0lnt llniilacif')n niihien
til Ncl pclit 1-opaalialit.d tic LUIlti\adorcs 
C~tsttidtcN. 

t',l[ liii! p "'cq . : l 

th.'Iit' Il ' .. . , 1, lo 1. <I 'ti ,, 1,1 di 

I 

V 'tliWd;dch, ' ! i, ;, 


I''\c'iIl\, I Ittpi J 

lI ,
 

t
ri li nt, 2 14 32 1 
tisto thi[Colltrol 2sII U 
I)jeit1Cia 2tb.t 328 

I
 

end i tilit0 _3I3 7589o 

('s,,hdcl cmillol 25() 0 
I )ilcltit 7(f, 7S89 

1d ;11. It M;1 I 1 o k,11r Mllill(11 c1,iClL l N Itll1C.A 
.i t 1W[i]I I 1,%5 C scI I)Il k 0111 ';11 I I 'f1rt" 

C I t.-1 Irs , i 

1\:,ios pic t'Il .(mIIllUll :f rl1id ltit"'lit ,! s ,1 I Ip) ll 
COlnp;o L'i'HCollC l i) ! fI t.'\( Iv%( l'li. biisll ( ,llo 

ocal u 1tj Illo 

III'1'1 Vior Io 

NtiicIr Jrd 
aplicacic 53 ( -1 

( stls po 

Ig Lr p.1 hi 1,7 34 
(oslo, I 3.1 5.IS$ hal 


AhotosI Y.) haI 57.3 
('oslo 1p t:alcia t al 

ti ;t, (I Ss al ) 23,)X4,300 2.138,6000 
,horr, riatioal 

1", af,)) 20,945.700 
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Anther Culture Develops Cold-Tolerant Plants 

Plantas Tolerantes al Fi;c por Cultivo de Anteras 

At CIAT anther culture techniques are used to in cI CIAT se utilizan tcnicas de cultivo de 
develop new rice germplasm that is tolerant to anteras para obtener crinoplasmi de arroz_
cold and can have immediate use in Chile. The toicrantc al frio quc puede ser inmediatamente 
next step is to combine resistance to rice blast utiliado en (hilt. l pi,; ) Siu;lientc CS combi
and iron toxicity with this material for use in naric resistevetm.a it 'apitne, lria v atIa tomicidad 
southern Brazil. This material is essential to tic pPierr,'itraS1n U.O l c1 suidc r yi .lsteE 
improve and increase rice production in many material es c.cncial par; mejrar la prodiic
parts of temperate Latin America where the cion en muchas p; de A11 rica Ii nalmatein
need for rice production grows. plada donde crece Lademanda por afro-'. 

At CIA T anther-culturedlines hre evaluatedfor plant type and grain quality before being sent to Chile for evaluationfor cold 
tolerance. 

En el ('/,I evahhm in'i,¢,.t,hrivadasde Uultito an t'r( p r tilt de plania cabddil (.gra,1) tanew , d l. do su evaluaci6nen Chil, 
por tohl'ramt
iaalfrio. 
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Past attempts to breed varieties with these 
characteristics using conventional methods 
have largely been unsuccessful. Crosses made 
at CIAT for temperate climates using cold-
tolerant and acceptable grain quality material 
have resulted in germplasrn sterility. It is also 
difficult to select for adaptation to temperate 
climates at CIAT's tropical location. National 
program research in southern Brazil, Chile, 
and Cuba experience a similar problem. Fur-
thermore. only one generation can be grown in 
those locations per year. Anther culture avoids 
these prol'.ems. 

The process 
The anther culture technique of generating 
plants involves the removal of pollen-contain-
ing anthers from an F, hybrid and their 
placement in a special medium which causes 
callus tissue to form. These alluses are then 
transferred to another medium that stimulates 
the growth of the rice plantlets. The pollen 
m'crospores contain only one set of chromo-
somes, but during callus formation approxi-
matelv 5(0% spontaneously double their 
chromosomes, producing doubled haploids. 
Approximately 5%-I0% of the calluses can 
regenerate into green rice plants and only one-
half of these plantlets contain the complete 
number of chromosomes. However, these per-
centages are adequate when large numbers of' 
anthers are cultured and thousands of calluses 

are formed. 
The principal advantage of anther culture is 

that it shortens the time required to obtain 
genetically uniform plants-a major breeding 
limitation in temperate regions. After anther 
removal from an F, hybrid, seeds of genetically 
pure material are available in seven months. 
To obtain this same result using conventional 
breeding methods would require at least four 
years in tropical areas with two plantings per 
year and from to 8 to 10 years under temperate 
conditions. 

Progress in Chile 

Germplasm that is tolerant to cold generally 
has poor grain quality. In 1985, CIAT's Rice 

Los esfuerzos anteriores para desarrollar 
variedades con estas caracteristicas han tenido 
poco 6xito. Los cruces hechos en el CIAT para 
ecologias templadas usande materiales tole
ralles al frio y con calidad de grano aceptab.e 
han resulhado en su esterilidad. Tambidn hay 
dificultad en la selecci6n por adaptaci6n debi
do a la tbicaci6n tropical del CIA-. lnvestiga.. 
ciones nacionales en el stir de Brasil, en Chile, y 
('uba nuiestran problemas similres, que sc 
suinian .1lhcho dc poder obtener s6lo una 
genc ,ci6n A ari. Elicultivo de ,:nteras resuel
ve csos problemias. 

!'A
 

li t&rnica de CnltiV( de anteras comprende Ia 
r .mociun ,iicrasdis quc contienen polen de 
In hib i nti cltic con en tin deL111hilrido, 1',\ SLI colocacidn el Lin Imcdio 
es, llc jLIC Iornen tejiidos dehacc SC 
cAllS. Fs'. Sun iticYO Ininsterids a utro 

tie cicr 
,.1.Zls 1ticrocsp oas de polen contiecien tin 
I;o,1'1.t)(d('citnosonlas, pero lurante la 

ned L est ma icnt( de pl1ntti

, , 


u.mciun de callus aproximadamnte tii 53% 
fodie d;blan espontimacdinifetc s Ltinaero 
dr((lncl)dc, haploidcs (ldbics. e 5 a 10%,nn de 

1s a cencran cn pantas dc arroz, v no 
rms de la mitad dc elias contiencn cl nticmro 
,oiupleto ic croilosomas Sill embargo, estos 
purcentalcs sun a'"cados cuando se cultivan 

"oie lantida d s secuanra furman 

mIlcs callus. d11iles dc calhos. 
1i principal dcl tltivu (Icantcras CSdvcntaja 

le acurta cl tielpu pari obtener p;,itntas 
-cndticaincrc uniforlnes principal limita
cicncelCfitomncJurli ictt ll iOnas tern
pladas. I)cs, nus tie remover las arttras dc tn 
hihrido IF,st bticncn las semillas dc material 
geneticalmcntc puro en sicte Ineses. Con nu1to
dos conm cnciunales se ncccit arian por iome
nus CN11tO anfuls en Zonas tropicales (con dos 
sicnbra; aiti) V , a 10 alhus en zonas 
tLmnpladas. 

Progreso en Chile 

1I:germoplasma tolerante al frio generalmente 
ticnc ba.ja calidad de grano. En 1985 el Pro
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Anthei:-cuuur. r ricelnes germmatmiig,n'cldw tin Chile "ascomparedato nonger'minated uscep~tibl ie cenei.t yea 

i1 rania de Arroz del CIAT reiz6 cruces para
 

Program conducted a: series :of crosses: to: combinar la to1erancia al frio delgermop'lasma
combinethe cold tolerance of Chilean gem-uhleno con gerrnoplasma estadounidense con ..-A , :4 <tplasm .cahdad d growith U.S.germplasmhawn exceptional 
 .. 

:!,::grain quality. Pollen from the F, generation of ....... fe . ....ado... eneraci6n F, de estos cruce
ths rse eepoesduigthe anther: :por cultivo de anteras y se regeerao apr .....-: 

:ci ximadamente mil hap!6:des dobles, Las semii!:,ulture method and approximately 1000 dou-: 

' ,quali'ty were evaluated 
i 

;:;in ,ile for cold toler- : frio y otras caracteristicas agro nomicas,: En 

:ance. and~i other agronomictraits. !n :19 86 , 1986 se seleccionaron en Chile aproximada-:.'T: 

yiel triaLaeiiencia 
 del: culiv de an'eas qed6 .
 

farmer' fields.: This new.grmplasm has tre,- mocplasma tiene un gran uso mnmediato nocl 

but also inother temperat easg, Lati de A 
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Cassava Demand Increasing
 

Aumenta la Dp-rri.anda de Yuca
 

The demand for cassava as food for humans 
and animal feed in developing countries is 
expected to increase steadily. Projections for 
tropical Latin America, Africa, and Asia point 
to an upswing in constnmp:ion and industrial 
use as population and income grow in these 
areas. Studies predict cassava will figure more 
prominently in the economies of these areas 
because evolving production, processing, and 
marketing technologies allow the versatile crop 
to adapt to changing demand patterns. 

Fresh cassava 
For centuries cassava has been a staple in the 
lowland tropics of Latin America. Its produc-
tion rapidly expanded once introduced to 
Africa where it is now the most important basic 
food in the tropical regions. It is also an 
important staple in Indonesia, Vietnam, and 
southern India. 

About one-half of the cassava grown is eaten 
in fresh, ,:nrrocessed form. People living in 
rural areas are the largest consumers. Trans-
porting the root to the market before deteri-
oration has traditionally limited its consump-
tion in urban areas. However, the urban 
market will become more important in the 
future because of a storage technique devel-
oped by CIAT which makes it possible to 
preserve the highly perishable roots for up to 
two weeks, allowing time for shipment to 
urban markets. Since high quality, fresh cas-
sava is a preferred food in most urban markets 
of the tropical world, the demand for cassava is 

La demanda de vuca para alimentaci6n huma
na v animal cn los paises en desarrollo aumen
tarfi constanternentc. Sc provectan incremen
os Cn sU Co nsuto u LIsO inldistrial en Amdrica 

I.aMi na h.frico \ Asia tropical a IICdida quce 
crecen I:t pohlacitn \ cl ineeCsO cn Cstas areas' 
scgtin Cst ldiu., kI \ tic', ligif ar;' cada x'e/ l s 
cn csas cCuno mi a ,et dida que l:os tcenologias 
de produccid6n, prfccsamiento v mercadeo 
peCn itan a cstc \ crsitil cl tivo adaptarse a los 
ca mbiantcs, patrones de demanda. 

Yuca fresca 
Por siglOs lia vtca ha sido un alimento bfisico 
en los tr6picos hajos de Amnrica Latina. Des
pucs de so introducci6n a Africa, la produc
cion se extendi6 raipidarnente y cii la actuali
dad es alli Lno de los alimentos ,isicos mds 
importantes. Tambirin lo es en Indonesia, 
Vietnam, y el sur de lia India. 

Cerca de lia mitad de lIa vca cultivada se 
consune en lorma fresca no procesada. Los 
habitantes de ]as ireas ruraics son los mayores 
consumidorcs. SU consumo en Zonas urhanas 
1ha cstado tradicionalimente limitado por el 
deterioo de l raiiz mientras se lleva al mner
cado. Sin embargo, :'l mercadlo urbano se harfi 
mis accesihle en el ftturo gracias - una tdcnic, 
de alm:acnmanilcnto desar olladia por el CIA I 
quc pc!1! !i.c prcscrv;resta raiz aitamente pere
ceder hsta por dos semanas, ti-mpo sufi
cicntc para que iicgnC a los mercados urbanos. 
Se espura quc lIa demnanda de vuca fresca 
aumrentc dristicamente debido a este avance en 
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I11.vou:/'rn India, rick ,iu )jiIcv.w (fo jgu)Jdn~ple..
 
Fit i ur de Ia hIdia, etigrr: (alfa o)0'y t11 a(alfrentt').on alinentosh osic,o . . 

expected to increase dramatically as a result of su prcservaci6n, ya que iayuca fresca de alta 
this development. calidad es un alimento favorio en liamayoria

de los mercados urbanos del mundo tropical. 
Animal feed 

-

Alimento para animalesCassava, already commonly used in onfarm 
feeding, could become even more widelyused La yuca se usa actualIente en las fincas para
in compound feeds for poultry and pigs if it is alimento animal, y se prevc qUe su uso en alidried and priced at about 85%of the price of mentos balanceados para aves ycerdos auten
sorghum. tari en el fUturo, Si Se seca y su precio no supera 

Colombia, in only five years, has gone from el 85% del precio del sorgo. 
having only one small-scale cassava drying En s6lo cinco abos Colombia ha pasado de 
plant. to forty; Ecuador. is following suit, Ina pequefia planta desecado deyuca a cua-
Mexico is exploring the possibility of using renta, Ecuadorsigue sus pascs, y M6xico esti 
e.ther dried or ensiled cassava on a massive explorando iposibilidad de usar yuca seca o 
scale. This expanding industry is labor inten- ensilada en forma masiva. Esta creciente in

*-si- e and offers a partial solution to the urban dustria es intensiva en mano dc obra y.por lo 
migration problem that is so prevalent in the tanto ayuda a solucionar parcialmente el pro
developing world. blema de las rnigraciones a las ciudades, tan 

comnln en el mundo en desarrollo. 
Cassava flour 
Wheat flour has grown in importance in the Hrn eyc
diets of people in the developing world and El consumno de harina de trigo ha crecido en 
governments often encourage wheat consump- importancia en el mundo en desarrollo. Los 

II tL>~I * * , -a25ts 
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ion hy subsidizing its price. However, in 
recent years, with the debt crisis and the 
dwindling of foreign exchange reserves, many 
counti ics cannot allford to keep up wit tIe 
contnuouslv rising price of imports. IlheS 
Countries are lookinig lor lwall g)wn substi-
les. ( s a is suitabic because its four caln 
often be produced at prices that compete ,ith 

wheat imports. lech nologyv exists to produce 
cassava f1lor in standard .]oirmills. 

('assava starch 
Niuch l
ofAsian-grown cassava isturned into 
!,tarch a nd used bv the food industry. The 
dciand for cassav'a starch is on the rise in 
countries such tsJapan, laiwan, and Intdone-
sia. In Indonesia. starch (lemald has hceii 
growiig at 9(i per ,car alnd any Surplus 
cassa\ a produced is exported in its dried form 
to the CoUlriCs of the 1!IllOp ;ill 0con1omliC 
CommunitV. Since 1984, however, there has 
been a yearlv cassava deficit due to a high 
demand Ifostarch, and Indonesia has had to 
import starch f ir.-lhailand. 

The trends indicate that the demand for 


cassava wll grow and cassaa teticnology is 
rcadv to meet the demand. 
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.>esearch rin the:past-few yearsR(,: at .CIAT on Las investigaciones delCIaT en fisiologia de : : ;?
?- :ca'ssava physio°logy has led scientists to believe :lit yuca hacen penisa,-it los cientific0s que.Usu )))'
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a iate a It is asso 

" combination of both, therefore improving the 0 U:l coni' "- ",....de ., d.... o "~ .... .a .:
;i .: under stress 
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. . fila (dhebujo). 

The palisade layer Tejido en empalizada
 
TeC4 biochemical component has been iden-
 1-l componente bioquimlico C4 hia sido idcntifi

tifedinth t~pe o pliadce layer of' the cido en 1 laapil suIperior, o tejido en empali
, iissavat leaf. Scientists find that thecre ai'e two /ada, de la ,hoja de la yuca. Los cientificos ,i-ypes of chloroplast-co|ntai'ning cells in a leaf: a saben (Iue hay dos clases de ceflulas Coll clo-


V'ZbyWSCU rusohylleat h,clspartially surrounded
alyobUndlela r Ilastos ell uina hojia: la Vaina del haz vascular, 

,layer. By covering the stomata oil tile lower mes6filas,Pynt3la dcalm ca dAl c5lsubrir'ia endempalizada.Un 

: part of" tile leaf so that respiratory C02 waIs lsetnsI apreifro 
 el oad

foi ced to diffu.]se thro ie palisade layer, tileg Ild Il lC ,rsi-tros' ov d

,igas mas completelyirecycled or refixed before it 
 traiv(s del teijido en emnalizaida, el gas(es ,.ci
S:could escape out oftile leaf. Thius indicated that ckido pot conipleto o refijado antes de qutc
ti!ile bi0chhicial): Pll ls: Of'tile Lipper layer 
 . .. pueda escapai'se de la hoja. Esto indica (fil las 

wer reyclig th 0 hogh tieplant rutas bioquhmllca.s (delh ca1asuperor estaiban <.. 
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Cassava gas exchange as light Intenity nreai, A.:
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system. In fact, photosynthesis was continuing. reciclando el CO, a travs del sistema fisiol6-
When the upper stomata were covered and the gico de la planta. De hecho, la fotosintesis 
experiment repeated, the respiratory CO, was continuaba. Cuando los estomas superiores
freely released from the lower surface of the focron cubiertos N,se repiti6 el experimento, el 
leaves. (O01 respiratorio fue liberado de ia superficie

The ability of cassava leaves to recycle large inferior de las hojas.
amounts of its respiratory CO, in light has Lia capacidad de las hojas dc v'uca para reci
significant consequences for the crop's re- clar, bajo lia[z,grandes cantidades de sU CO 2 sponse to a stressful environment. Cassava, as respiratorio tiene consecuencias significativas
is already known, has several responses to para 1a reaccin tic liaplanta a on ambiente 
stress that enable it to tolerate prolonged heat desfavorable. ('omo se sabC, liayuca posee
and drought by more efficiently using water. It varias reaccimores al estrds quc le permiten tole
closes its stomata in response to low air rar calor v scuuias prolongadas usando el agua
humidity and decreases its leaf area while imis eficientementc. l.aplanta cierra sUs esto
continuing to accumulate excess carbohydrates mas en respuesta a la escasa humedad del aire y
in its roots. This gain in root yield is further disminuve su Area foliar mientras continia 
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Seed-Grown Cassava Shows Promise
 

Promisoria la Yuca Sembrada por Semilla,.
 

Throughout history cassava has been vegeta-
tively propagated, that is, farmers have grown 
new plants from stakes or cuttings that are 
planted into the ground and left to root. CIAT 
cassava scientists believe there are advantages 
in growing the crop from seeds and that 
commercial production from seed may be a 
promising alternative for the future. 

The advantages 

Producing cassava from seed offers several 
advantages over the vegetative method of-! : 	 growing the crop. For example, in vegetatively 
propagated plants viruses build up over gen-
erations and can cause major yield losses, 
Since cassava seed are not known to transfer 
viruses this problem is averted. 

Storing stakes for the next crop also pro-
rdueSproblems. Most farmers have to store 

planting material for the next crop over time, 
that is, from a few weeks to several months. 
Dessication 'indloss of nutrients during stor-
age combine to reduce germination and plant-
ing vigor, resulting in lower yields. This does 
not happen with cassava seed which ca, be 
stored fora year or more without such losses. 

The 'dependence on the availability of 
enough stakes to increase the area sown to 

c ava or to introduce a"anew variety:s" issianothert.~ 
constraint on production. This could be 
avoided if seeds were used because their mul-
tiplication rate ishigherthan that of stakes. It 

estimated that there could be at least a 1:100 
imultipictioate for seedcomparedtoabout ' 

1 :10forvegetative propagation .pr:........ ..........
 

t'~*1~ -ak. 

A trav6s de la historia la yuca ha sido propa
. gada vegetativamente, es decir, pot medio de 

estacas o tallos de la planta que sicmbran los 
agricultores. Los investigadorcs de yuca del 
CIAT, sin embargo, han encontrado que es" 
ventajoso sembrar semillas botfnicas y que la 
producci6n comercial resultante puede ser.una 
alternativa promisoria, 

Ventajas 

La propagaci6n de yuca por semilla supera en 
varias formas el m6todo vegetativo, Con"steiOltimo los virus se acumulan por generaciones 
y pueden causar importantes p~rdidas en el 
rendimiento. Puesto que las semillas de yuca 
no transfieren virus se soluciona esteproblema. 

El almacenamiento de estacas 'para la si
guiente siembra tiene sus problemas. Muchos 
agricultores tienen que almacenar el material 
de siembrade unis cuantas semanas a varios 
meses. Durante ellos la desecaci6n y la prdida
de nutrimentos se combinan para reducir la 
germinaci6ny el vigor de la planta, ypor tanto 
surendimiento. Laserilladeyuca, encambio, 
puede ser almacenada par un afo 6 nAs sin 
tales pirdidas. 

Otro problema parat a producci6n es tener . 
que depender de it disponibilidad de estacas 
.para aumentgr el Irearai cultivada en yuca o..........
 
introducir una nueva variedad. Esto podria 
evitarse usando semillas porque su tasa de 
multiplicaci6n es mayor que ]a de Ids estacas. 
Se estima luna tasa de multipliac d 

'para las semillas comparada co: 10para la 
j.-
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Seed-grown cassava has potential to make a great impaci on 
tropicalfod production. 

Lai i,.'a,ullinada tor nwmolapdra (e'wrgran impa(t ()
i~,t n de ah t .)tl%,entel trijpi o. 

Ia 

Seed are less costly to transport than stakes 
and they make management of the planting 
process easier. 

Developing appropriate technology 

However, commercial production from seed 
cannot begin immediately because both knowl-
edge and technology need refining. There are 
problems in the areas of genetics and manage-
ment. There is optimism that many of the 
genetic problems can be eventually solved. The 
management-related problems are, on the 
whole, similar to those of other seed crops. 

The biggest question relates to the potential 
productivity of seed-derived plants. Stakes 
produce plants with higher initial vigor because 
of the larger carbohydrate reserves they con-
tain. Research at CIAT has shown that the 
production of seed-derived plants can equal 
that of stake-derived plants under favorable 
conditions. A recent study shows that there is 

:,
 

"
 

Otras ventajas del uso de semillas son su 
costo de transporte menor que el de las estacas 
y mayor facilidad de siembra. 

Tccnolo ,fta-. o-zca 

La producci6n con semilla no puede iniciarse 
todavia porqluc tanto la tecnologia como los 
conocimientos necesitan refinamiento. Hay 
problemas gencticos yde mancjo. Sin embar
go, se cree que muchos de los problemas gen6
ticos pueden ser resueltos. En cuanto a los de 
manejo. en general no dificren d- los de otros 
cultivos vor ,;emilla. 

EI Ina,'or interrogante cs la productividad 
potencial de las plantas derivadas de semillas. 
Las cstacais, por su mayor recrva de carbohi
dratos, producen plantas imis vigorosas ini
cialmente. i.as iavestiaciones del CIAT han 
demostrado clue his plantas derivadas de semi
las, en condiciones favorables, pueden igualar 
la producci6n de las derivadas de estacas. Un 
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Cassava seed, unlikestakes, can /hestored without (latnagefira 
Year or more and are free ofviruse.s. 
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propagation. 
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potential for achieving even higher yields with 
seed by using higher plant densities. Cstudio recicrtC m ucst ra reildimien ints poten-

Scientists, therefore, expect that, in the ciales a6o mais altous co I 1 scm Ilha al usi r1n 
future, farmers can look forward to using a 1mV0avorCs dCnsidiadCs (ICsiCnmhra. 
combination of vegetative and seed propaga- lstos aclto res p d uia n a iinllr a los aQricLtl
tion to obtain the best advantages of both totes a usa r tanto sc ti paralas come ,stacas
methods. sacar proveClto tIC a1b)Os moetdes. 
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Biological Control Halts Cassava Hornworm
 

i-o11 l6 coa1' 


The cassava hornworm is a major cassava pest 
in southern Brazil causing losses as high as 50% 
of the crop. The chief means of control has 
been insecticides, but this is costly, especially 
for the country's small farmers. Scientists now 
believe that the pest can be controlled by 
efficiently using natural enemies of the horn-
worm in an integrated pest control program. A 
new method of biological control, using avirus 
foun" in the hornworm's larvae, may totally 
replace chemical methods. The practice is 
producing excellent results in hornworm-in-
fested areas of Brazil. The virus, when applied 
to the crop, kills 90%-i 00% of the hornworms. 

The hornworm virus, Baculovirus erinnyis, 
naturally infests cassava hornworm larvae in 
Brazil, especially in the Santa Catarina area. 
Treatment against the hornworm initially en-
tailed collecting its infected hornworm larvae, 
liquefying them in a blender, then combining 
the homogeneous mixture with water, and 
spraying it on the cassava crop. Recently, 
researchers have found that infected larvae can 
also be frozen and stored for a period of time. 
Furthemore, they can be put through a proc-
ess of liquefication, separation, filtration, 
centrifugation, and vacuum-drying, and turned 
into powder. 
The preliminary work on this means of 

control was done by aBrazilian entomologist, 
Aurea Tereza Schmitt, from EMPASC (Em-
presa de Pesquisa Agropecudria de Santa 
Catarina), who was trained in handling bacul-
ovirus at the Centro Internacional de Agricul-
tura Tropical (CIAT) in Colombia. Returning 
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Th vrufrst affects the hornworm 'scapacityto cling to the plant:) . 

1 ,34 

ris~~prol4 Sh asoi delopedlfl) 

-inwidespread use in areas where thelornworme 

Asdead rn//ge drsplaingi:1afield experiment waIn 1986 r [Kconducted inColombia to evaluate owthree forms is
preparations: two-year-old powdered virus,

hornworm frozenf qtinfected larvae for four 

years, and recently collected infected horn- " 
worms. 

Researchers found that the recently collected 
infected larvae were best for hornwormtrol. There was con-100% mortality within 7 days
after application. The virus from 4-year frozen 

"'larvae produced 67% mortality, 
. 

which indicates that the virus can be stored in 
infected hornworms for a considerable period. 

-una mortalidad de : 67%, lo cual indica" 01e 
aquellos pucden ser almaccijados por tn pv

,virus s6lo.result6 el LUrn mortalidad dci 20%. 
posiblenieite por baja corictitfaci6n, . 
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cenariento. . .. -, 

atulvede reparfheduis:atffe vtrus ,odesde haci dos ahos, larvas dc gusa no infectadas congeladas dueeus uatnro aos, y airvas
infectdas recin recoctadas. 

Los investgadores encontraronlue las ir

vas infectadas recin recogidas controlaron 
rMejor el gusano-cach6n, conuna mortalidad 
del 1001'%'a los 7dias de aplicadas. Los virus de 
1k-rvas congeladas por cuatro atos prouuieron 
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,;o'rat 1 , la,tu1 IItil1u1 d tkbl0,4t i,iCIIIuI IWSCI1in -Is 

at,,;;a(' ado f'11e do to ern o;wti l I : ii ti,;l; ,en lnuu i)/ ,T ic'( ol';-

The powdered form of the virus resulted only ,a., 

in a 20% mortality which possibly was due to 
the low concentration used. 

Frozen virus is now available on a semi
commercial basis in Brazil. The method of use Ya se pueden obtcner semicomercialmente 
has been described in pamphlets, newspapers, virus congelados cn divcrsas partes de Brasil, 
and audiotutorial units, and has been broad- donde su uso ha ,ido descrito cn folletos, dia
cast on TV and radio programs in some areas rios, unidades autiotuttorials v programas de 
of Brazil. Farmers are shown how to collect, radio v tlcvisidn, ., s agricultorcs estuin reci
prepare, store, and apply the infected horn- biendo instruc.'i6n sobre la fornia dc recoger, 
worm larvae. Today the hornworm virus is p-eparar, a!maccnar y aplicar las larvas infec
being used effectively in many areas of Brazil ['das. I-I virus dcl gusano cach6n es ahora in 
as a safe and cost-efficient means of pest nikodo seguro y econ Itico para controlar ]a 
control. plaga. 
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-Thai CIA-T _Cassava-CollaborationGrows-.-
 -

Crece Colaboracion CIAT-Tailandia en Yuca
 

Thailand's Field Crop Research Institute El Instituto de Investigaci6n de Cultivos, de 
(FCRI), Rayong, has developed a comprehen- Campo (11CC) en Tailandia utiliza grandessive varietal improvement program which uses cantidades de germoplasma del CIAT en su 
evaluation program. In fact, CIAT-introduced germoplasma, a veces cruzado con el de Taigermplasm, sometimes combined with Thai landia. es de hecho ]a principal fuen-te de mnateclones, now makes up the mainstream of the rial de fitomejoramiento usada en el pafs.cassava breeding material used in the country. 

2 
La colaboraci6n con el programa nacionalCollaboration with the Thai national agri-

-
ailand6s empcz6 en 1975 con la introducci6n

';. °.'s%, ;N ¢.L, ,:v - i! .',,,cultural research program began%! in;L 7,%L1975 with'- ( ( < <.'.;:.i%), , : ;4i>,? "' %K%'¢ ' , 37'de materiales del CIAT, cuyos cruces resultathe introduction of CIAT seed. Crosses from ron en ]a Iiberaci6n de Rayong 3 en Tailandia.this seed ultimately resulted in the release by en 1983. El cultivar se ha vuelto popular entreThailand of Rayong 3 in 1983. The cultivar. is los agricultores y ralladores por su alto conteproving to be very popular with farmers and nido de almid6n, Actualmente hay aproxima
starch manufacturers because of its high starch damente 500 a 1000 ha sembradas de Rayongcontent. T'cday there are an estim~ated 500- -. 3 cuya difusi6n s6lo estd limitada por la dis1000 lia planted in Rayong 3, its spread being ponibilidad de material de siembra.

-limited only by the rate of increase ofplanting
 

-material. 
-. Apoyo a la investigaci6n nacional 

Suppotingnatinal eseach La economfa de la yuca gira alrededor del c'.l-Supprtinnatonalreserchtivar Rayong 1, muy bien adaptado a lasThe cassava economy is based largely on the condiciones locales. Desarrollado por el 11CC,
cultivar Rayong Iwhich is superbly adapted to ocupa casi todos los 1.2 mil lones de ha de yuca
 

~ local conditions. Developed at the FCRI, now en Taiiandia.
 
~ virtually all of Thailand's 1.2 million ha planted 
 Hay creciente preocupaci6n par ampliar la ~~ in cass ava are from this sin'gle clone.. 

-

varibilidad gen6tica de la yuca. Con tal fin~-~---~~' There is a: growing concern that genetic CIAT est trabajando con investigadores tai7 variability needs to be broadened in cassava, landeses en la producci6n y evaluaci6n de nue
CIAT is -working with Thai researchers to vas varied ades de alto rendimiento ycontenido
breed new Ivarieties using CIAT-introduced de al iiq los agricultores est.n ansiosos 

K 

germpas'i th~ie, breeding anid evaluation por adquirir. 
program. Farmers, in particular, are keen on La yuca casi no se utiliza para consumo1~'acquiring new~high-yield-variei's with high humano en Tailandia. La mayor parte se con

<starch content. vierteen alrnid6n localmente, ose pica) seca y 
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Impact of Bean Research Spreads
 

Crece el Impacto de la livestigacion en Frijol
 

Beans (Phaseolusv'uIgaris)are a principal food 
crop for small farmers in many countries of 
tropical America and Africa. Growing beans is 
a major means of support for an estimated five 
million people oi these continents. For many 
more beans are an important part of their 
cropping systems and diet. Because of their low 
price, beans play an especially critical role in 
the nutrition of the poor. In parts of eastern 
and central Africa, per capita yearly consump-
tion reaches as high as 50 kg the highest in the 
world--and, in some cases, beans provide as 
much as one-third of total protein intake. 

Problems of beer; production '" 

Bean production in the tropics is mainly con-
centrated in Latin America (the center of the 
crop's origin) where more than four million 
tons arc grown annually. Nearly two million 
tons are produced each year in Africa. 

Because small farmers in these two areas of 
the world grow beans with low levels of inputs, 
subjected to considerable disease and drought 
stress, and on poor hillside soils, yields average 
only around 500 kg ha. However, the potential 
yields of currently used commercial varieties 
in Latin America or Africa range from 2 to 3 
t/ha. 

Diseases are prevalent wherever beans are 
grown and constitute one of the principal 
reasons of why actual yields are so low. In 
addition to diseases, insects play an important 
role in yield reduction. 

I trIiijol ( ] N e.'I, es cuItivo all1%t) till 
Inilticio haIsco para, los pcq ui'ho. agricultores 
cii tWuchos p.isCs tAilmricax Alrica tropical, 
dtmldc Cs Il Itt Inla iJ t rlaillc tic , K'itiencia 

pa ra a Lnotilct)0 m ilncs dc pcr na,: para 
MnIKhit.1t0, , s uit p;ilc iiiptt-titc ti sLI 
sisitcia du ct(ltLi d e 1i a haj o. (ic Pot ,lu 
p rci ,ci tiuc tin papcl critict laii(n i en 
1iii1rici6,61 tic I, pt hrc,. En palIcs de Africa 

ricintal \ceitI al ci coiisttnim per t:apita alcall/a 
lt,, 50 kg afo cl nit, alto dcl intiind, y en 
a gunos, cat ltslijlcs promrinan hasta 
una tc cciapa clt(ICItoail d pr)lci iia. 

Problemn,,s (e prod tuccion del frijol 

I atpitt tcit'tii (e ICrJti cit it0s ttpicos Ust I 
coccCllrad;tI pri n cpal mentc Cn A inirica lati
na. di dottllc c, olrini ri,tirft ic se cultiiva n 

diescuatro tie ttoncladis al aifo.de ,iltmict, 
A.,lica PtiM(ICcc C1a ticdi,, 11ilhitttCis. 

IPltieso t1tCiitt pcj iic, agnicoilltres ell 
Ceta, thl ,Ifrc'as (Ju u ctil laniiijoles enilii ttlh 

c,itt pobres, ,CoU ts% ii tic idnSUMOS Va11 cs 
IticC nrs i i tIC Cnlc rnt,latICs %sCqiias, el 
P Vt) iictI i c rcnt1imic i, C> i unos 500,ittl() 

ki ha; h)"barnt p tcn-Sin its iCtldimiciltts 
cialc,, ir lat,%:icL ics Ctt,t'itrliW L , Ct.- ts t ell 
.Atni: I litia t A\tica lC(!tt tic 2 at.3 
t ha. 

I itt c tlt P icCt t t lii eqtitic ra 

qIlt. ha ,M c ias priicipaics causast i,,. t 
tic ictii i, t, IcakCs tiaii bajhos. I icrat ticllas 

it , reducirlos.IIISLittS t't1t1btvCi tam itln it 
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Bean Program strategies 
The Bean Program genetically improves bean 
gernplasmi so it can tolerate or resist disease 
(see "Beal Iand races Gain Virus Resistance," 
p. 44), insect, aid drought Stresses. Emphasis is 
placed oil plant improvement rather than oil 
the use of purchased in1pUts such as fertilizers, 
pesticides, and disease-control chemical,. This 
research is complemented by the development 
of' agroion;ic practices that increase the yield 
of ilmproved cultivars. 

Training is an important part of the tcchnol-
ogy developnent process. Training strengthens 
the capacity of national institutions to carry 
out their own research programs. C!AT helps 
provide training materials, documentation, 
and access to literature (see "The Role of 
Communications," p. 5). 

surTel4 ' 141'1, /1tt1 /i 4'!/litialon it C lotla. Peru. 

4 
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FIstrategias (de Programa ie Frijol
 

Fl 1P imIama I 1n vtij
e 1iti /licaicliente el 
gC l fLsinla l;i tljic piaLi tIeIli|r ) Icsistiri 
CHIcrllcd idc\ %('.. l, N;1it de Frijol] 
c'-m RcItcinci,: I Vil.u". lU.), ilisecos y 
-'li;i-, coil ljlmC4) tlv() t' Idlc!i11 
con, I1ctili/<illtcs. plaiguicidaN 
HiciliCIiic Hi'tiw,,c ;IcrI il(li6Ii';is, 

wiClI cdillltw dc ):',, c1ltis1MC, 

, 'OIIl'lados 

Y dr ,eas, N 
iCe aIrIIeCn 

11101jl;idw. 
I l cipmci1:l (I4 piltW ilIlipIrlidl ( II (rI, 

4t" (t, d(c,a idl, tdt' i2) lttll tiii zcfuwrli I;! 
ii\ 2ti11'ili\d dt;i.icllll;l, iittiuCIonICst 

nh'itl'i -', p)tl;i li liii/;icit11 l1C 'Ui pwipiwi 
l..iii. INII: 4,li/). c(iLIIipellnClliIado 

pir . (IAI 41I illaiteillaik, dc cipiiCil:iei'i, 
(lc4iiitcj1111C iII;L, V liternri in (\r "'-I Papel de 
li (Ionion caeimin'. pi. 5). 
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pote ntinal programs in the developrint 
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Survs o986 beanresearch.expendtures fr 

in -'-Arentina, Costof new varieies Rica 

GuTeaaanNcaga.Teesresi-


dicaenwtat he eneitsof
Yrieiesbegn 
toHoeve,acru in979i soe contres, 

th ina~lailt o sedhs ineedadp-

rrra
 

apoyad a o rgnsncales ene ea
 

lberada p:rlrnciplmet o usueirrI 

rqu icura ereeta, edmet recocid.
 

ultivaidoe de fioarai niedir laaopcin y
 
,-, ,'el mpacto de]as' nuevaS variedadse Argen-,
 

entrevistaS ... i| ! ;ei lu .. benefielo s
idil. los :' de' la 

.... ,, a ... ',-: ........_a, ...111C a v ,, " ........ .,a , ,,.s en p.a ",o :pr...e-...., 
se ntes de s d e 1979,: Si)n embarg, :en: a gu nos =t 

En18 esmbao ia 15,0 
nLea aiddsd rjl eiaanmoplasmadel CIAT arauna podu 
49000rat, as delo in, hose,,, prod& 

li&a' n : 
egrde 

,, hci 
valedades tradgiconals nlalese esta pro-- i4" 
rdoin alodi in die esti'a enS$'q 2S47rom i
elncsnasatr0nleces el costo para el CIAT 

clives enfrijol n 19ao y 

tina, Costa Ric 
nrvitsidcnqe

nevasvaredaes 
senes esd 199. 

a.aayNcrga is~~ 
Obeecosdla

mj~zit de arehacrse 
in~ae embarove al no 

pissI fhi d emll a fetaoaa p 

ctcSeed prion of e arein 

http:thein.su


National program contributions rare a vital la contribucin de LOS piogrdias naciona'Apart of the successful adoption of new bean les h sid
 
T,.,,rieoe, 
 theresults ofarbi- . ':, dades: .La ufigira i'mestrai!;los riltado de 
'i~trarilyasgigt CAIaii'national pro- asignai arbitrariiamente a a f grams, an equal shareNof the gross benefits cionales yal] CATpirtes iguales kelosbeefi
"derived "frbm improved bean varieties. Net cios bruttos dcrivado de las variedades mejonefits arthen calculated as CIAT's share of 'radas. 
 Los 	beneficios netos correpbnden a la 
gross bene fits minus the full cost of CIAT bean porci6n de beneficios' b'utos signados al
research. Since 1983, there has been a period of, CIAT nenos el costo total dc su investigaci6n
substantially increasinginiet benefits, reaching en frijol Desde 1983 los beneficios netosque

US$5.9 million in 1986. And, adoption has alcanzan $5.9 millones en 1986, han crecido
 

N 	 occurred on a large scale in countries where the SUStanciaiiierte, y la ocurido adems uinaeconomic impact has not yet been measured., gran adopci6n 'en otros paises donde su 
impacto econ6rmico no se ha medido todavia, 
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Bean Landraces Gain Virus Resistance
 

Razas Nativas de Frijol con Resistencia a Virus
 

C IAT is using backcrossing to incorporate into 
landi aces resistance to the bean common mo-
saic virus (BCMV). The virus is the principal 
constraint to growing malnV bean landraces in 
Latin America and Africa because there is no 
way to chemically control the disease. 

Backcrossing involves repcatedly Crossing t 
hybrid plant back to one of its parents. The 
procedure works oil the principle that one or 
more genes can he readily transfcrrcd to t 
susceptible parent by repeatedly selecting and 
crossing the hybrid with a resistance source to 
the landrace. The procedure can incorporate a 
desirable genetic characteristic into a variety or 
landrace without changirig its genetic makeup 
except for that cha.racte. 

Bean Progrm scientists are also successfully 
using the process to produce plants that are 
more resistant to anthracnose and halo blight 
or which have other desirable traits such as the 
ability to form nodules early in the growth 
cycle. 

The technique is being used to develop 
resistance to 'black root' a systcmic disease of 
beans caused by necrciic strains ofl BCVI V 
The black-root-causing strains predominantly 
attack plants that are losaic-resistant. Since 
the seed-borne virus is a threat to bean crops in 
Africa, scientists are using the technique to 

produce resistant lines for that illlportanlt 
bean-growing region. Well over 100 landraccs 
are now being improvcd. 

The fact thai tlost nosaic-resistant gerl-
plasi is susceptible to bhlack root is of special 

FI C IA utilila ret rocrii/ainientto para dara 
las ralas nativas rcsistcnCia al virus dcl mosaico 
comiin dcl trijol (VM('F). Istc es cl principal 
prmblema pala muchas ralas lati\as (IcfIol 
,on Ai,lria L.ati na v A rica ponqu,. no hay 
nllodo dc coaliil:,rulaiLitilb cd'lad kilmlica

inCIit 
Ii i i,'v:ialli iil\ ti I c1t1.,"ili iicltO.5 

rcpciios dc til1111hit i,, con tllo ,ic !s i,dres. 
.\PClica cI pii'i!ipio d i ;lI.S 7Cncs .s.iv ic" 10) 0 
pIcdciaIraniclii d bl ilei iatl-c siccil 
diaa' ic scicec iV cMpctila vr tialitlt dcl 
lithi idl c posI c l icc ic i v;tcnc'ia Cnn la 
Il/a nat i\ a. I1proccdililicuio pIde, illcorpo
ir tlal Ca alc lic, ,',iciia dcscablc a unit 
\aicdad K ra/;i lauva sn caiiibiar c ist.o de 
su coii ioliacioin -cn'iica 

I o" cilnl ils 1c I.PI orraina I-rijjl tallm(](,.I ic 
hieli cLtill ano] conl cXito cl proceso para 
prdtici i plaas i l rcislintcs a Iailracno
sis "\ A aiblo dc halo o con tos rasgos 
dcscahlcs aIcs c'll,o la capacidadI dc 1loral' 
niiodh1 , a coilicii/ots (cli crecillicilio. 

S ca i usadoLIla tOcniIica para ohtc imer rsis
tcnCi a a; i WrilileIicri' HIiM Cllferncldad sist&
ilica caisila 11,1 cc pa , ncr('iicas dcl VM( F. 
Iales cpas aiacall principlalllclic planias rc

alNiciics iransilosaico. l'lcsl"o qiic ci \ iius 
nidoil pox sciilla cs tilila aincua/a paiai ci iriiol 
CH Africa, los cicltilicos CStlll IS I Hd0Ii ItC
nica pal- p odlicir lint.as lciscntcs pil i 'sa 
iinol'ormanlc rginalirijolcra. Actiallnclte sc 
Cstin intoiaiii llIs dc 1(1 ia/as liativas. 

-I hcc in dc tic la ilnavoria dcl gciiioplasia 
rcsis'encul:l IoSa 0ic1 Cs suscCptiblC a ila rail 
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Black root di.ca. inhd'ced b, l ('Irn 

Alralms of",h hear:t 9o100I11O 1 1 lld i 1 , 

I a I! ,l~iI/ioll,~llaJIf~tl 

concern to scientists because of the widespread negra preocupa a los cientificos por la amplia
incidence of these necrotic BCM V strains in incidencia tic las ccpas necroticas de VMCF en 
eastern and southern Africa. This has lead to cl oriente v sur dc Africa. l)e ahi cl estableci
the establishment of an international nursery iniCIo Cic un \ivcro intcractional en ci CIAT 
at CIAT which includes newly developel re- (tUC inCltiC nnc%'as ItifentCS ic rCsistCeCia, C-' 
sistant sources having different combinations diferCnc, conihinacioncs de gonls resistentcs. 
of resistance genes. This nursery, with its ta \afi Osa cOlccci1nIc progen itores poten
valuable collection of potencial parents for cialcs para progrm;as na,:im ales (Ic mej(lra
national breeding programs, is enabling re- lnicut . pcmnit c a 1w, investi gadorcs aprcnder
searchers to learn more about BCMV strain Inis a'tccrct IC INdistribuci6n (Ic CCpas (IC
distribution in the world and the relationship VM t" cn cl intdo y' hi thci (i entre valua
between field and greenhouse evaluations. ciones de campo v de invernivdero. 
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Interspecific cross between P. vulgaris and P. coccineus with 
resistance to Ascochyta incorporated. 

ifto vin,(Cruttintlere.klw( ttr .%uilgai,,k' . co~cciiieusD i otiitnc'or

porai(n (it re' ten,ii a .',scOchvc a. 

International Bean Yield and Adaptation 

Nursery 


The P. coccineus collection consists of 1570 
accessions, 61 of which are wild forms. Most of 
the accessions for which the origin is known 
come from Mexico and Guatemala. CIAT is 
multiplying and evaluating the collection for 
agronomic and morphological characters. This 
information wifl be cataloged. 

The best lines are being selected and included 
in an international P. coccineus yield trial 
established to promote the production of the 
species. The trial evaluates yield under various 
environmental conditions and compares prom-
ising accessiors with the best local bean va-
rieties. These trials are demonstrating the value 
of using the species directly, not merely as a 
source of interesting characteristics, but also 
for the improvement of the common bean. 

Vivero Internacional de Rendimiento y 
Adaptaci6n 

La colecci6n dc 1'.cocci ,us consiste de 1570 
accesiones, dc las cuales 61 son silvcstres. La 
ml'ayoria de las accesiones cuyo origen se 
conoce provienen de Mexico yGuatemala. 

CIATes't multiplicando y evaluando carac
teres agron6micos v niorfolOgicos de ]a colec
ci6n y esta catalogando la informaci6n. 

Las mejores lincas de 11. coccineus se estan 
selcccionando C incluycndo en un ensayo in
ternacional de rendimiento para promover la 
producci6n de la especie. Los ensayos evalhan 
el rendiniiiinto en varias condiciones ambienta
les, y comparan las accesiones promisorias con 
las mcjores variedades locales. Los ensayos
demuestran Clue la especie no s6lo es fuente dIe 
caracteristicas para mejorar el frijol comlln 
sino que puede utilizarse directamente. 
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Artesanal Seed Sector Developing
 

Prospera el Sector Artesanal de Semillas
 

CIAT's Bean Program and national programs, 
through a collaborative network, have devel-
oped many superior varieties of beans- a 
hundred or more of which have been released 
by the national programs. Even so, getting the 
seed of these improved varieties of plants into 
the hands of small farmers has proven to be a 
weak link in the technology chain. 

The problem lies in the inability or unwill-
ingness of seed companies, especially in the 
private sector, to produce and broadly distrib-
ute the seed of new varieties because different 
regions require different varieties. For exam-
pie, in Colombia, a country with a relatively 
advanced seed sector for Latin America, seed 
producers provide only an estimated 15%-20% 
of all maize seed used by farmeris. For beans 
the estimate is less than 3%! Small farmers, 
therefore, tend to save their own seed. 

The need for entrepreneurs 

In most cases farmers save enough seed from 
each planting for the next crop. This practice, 
which on the one hand can be an obstacle to 
using new varieties, has the potential for 
actually getting improved varieties into more 
farmers'fields. The reason is that small farmers 
are generally very efficient in ensuring seed for 
the next crop. In Bolivia, for example, small 
farmers have been more successful than large 
bean seed producers in distributing and selling 
seed. This has led to CIAT, through the Bean 
Program and the Seed Unit, encouraging 
small-scale farmers and farmers groups to 

i.os programas nacionalcs en colaboracion 
con (li Prograrna dc Frijol dcl CIAT han dlesa-

I0llad o v o toas dC Lien!iberad varicdadcs 
or dedcpel1' Sin ciiargo, el cslbdnliol. 

di.11 du lea acad .cn,1giea ha .ido poner 
'n1 ,:lill 1a a llea n c 1Wls pen tLnfios agricUl
loic),. 

['I prioblcnia (: Ik! 1allt du capacidad o nilo
dacinJ scrijillistas coMvcT1io-It ernprc,., 

als para r: dtl,_Ii v distiib ir amplainte 
scirlltas de, kas illiu%varicdadcs. 1'1naIs gcencral, 
ci sttor privldo 0m patrcCC interCsado en asCI-
Mir esta rcsp,1)onsahilidad por ila diversidad de 
\ arid adCs (i requicren las diiicn'es rcgio
nes. 'Or di., 10s peqocihOs atgriiLtotes ticridn 
a ConsOvriar su1,propias sCmilias, flor Cjemplo, 
cn (oiomhia, donde c1 sector semillista cst 'i 
rclativamlerce avanzado. lo,, prod Octores de 
scnillas s6ic abasteccri 15 a 2(!i dc la semilla 
de mnai/ quc l.sa n los agricnltores. Para el fiijol 
el cstimativo cs inferior al 31"j. 

Necesidad de empresarios 
l:1n ia m1avoria ie los casos los agricultores 
obtienen las scrnillas para Ia siguiente siembra 
ICso;propia cosccIa. Usta przlctica, que por Lin 
a1do pmdri( obsteicliar ci Oso de nuevas 

'.aricdades, puCdc en rcalidad ayuclar asu difu
si6n. U:sto sC dCbC a qoc cl pcIqucfio agricultor 
puCdC ser m1y clieiente conservando semillas. 
l Bolivia. p)i CjCmplo, los pcuticifios agricul

tics han tenido niis 6xito quc los grandes en 
csta labor. Por esta raz6n, el CIAT,a travs de 
su Progrania de Frijol y Unidad de Semillas. 
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bie o m~e' seeddentrepreneurs in: their; areai:by H'Is ta airas i:,1ulca lidad mip0i candoyvn

mult and tihen siSn!iigl the~i sed of iram - !d!e n!doi laseflia de vaied adaes mejorda a
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ha no es nueva. A travsdel
 

i f);armersr:i haVe Selected and storedtheirl favorite -giutrsha eecoaoyamcnd 
seed tob sdfrnthef UnitedetcoputafwStates thousands ofih sus semnidlas favoritas pat-a ju arlas en la siguien 
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Perrivian farmers winnow bean seeds for sale. 
rek.tgr .i. .rt ..... a iotia 

Artesanal seed 

The word comes from the Spanish words 
'artesania'or'artesano'. They mean respective-
ly: craftsmanship and artisan. More broadly 
interpreted, it may refer to something that is 
'labor intensive' or something resembling a 
'cottage industry.' 

That idea is being successfully developed in 
several regions of Latin America: farmer seed 
entrepreneurships multiply and sell new varie-
ties that are adapted to the specific ecosystem 

ii . 

Semilla artesanal 
L1a palahria 'artesano' conlleva e; sentido de 
A1go inlCIISIVO el fnianfO (Icobra, corfofl una 
ihndustria cascr. Este concCpto puede aplicarse 
a tIprod uCcidn artesanal dIC semillas. 

La idea csti siendo acogida en varias regio
ies d]c Amlrica Ii,;tt:iP: empresas artesanalus 

de sernillas Inultiplica4ty vunden nueVts Vriae
dadcs adaptadas al Ccosistelna dc su region.
lsto es1,tI haciendo qIc etectivanientc las nIe
%das variedades liCguen a nuCvas ,IAreas en JOs 
VAos paiscs. 

[: (I/T est sirviendo a lo" programas 
Como Cata dor pa a C 



4, ( 

thirgo.Tis beginning to effectively~ 
~move the new varieties into new sections of~ 

severa.l coutres 

CITis assisting the national programs by
b cataystt teprocesst start:Bea 

technkac guiidance, and tann on, seed 	pro-
c'onuctddiicftio (four'cotises, two in each of Colombia 

and:Gua , drying, coniditioning, and 
storage. The Seed Unit also nducted seed 
worlshops attended by 60 small farmers from 
15countries. Additional hel' is often provided 
by'supplying seed in order to shorten the lead 
timeuntil commercial seedcan be made avail-
able. This assistance by CIAT has been accept-
ed by the public and private seed sectors, as 
well as by research and extension programs. 

Progress i well; ,-nderway inBolivia, Mexico, 

Guatemala, Coflmbia, El Salvador, and Peru. 

In Colombia, there are now 20 such bean seed 

production units in operation, The units are 

often an association of extension, credit bank, 

and farm cooperative initiatives. The unit in 

San Gil, Santander, prod.uced about 25 tons of
 

7seed of a local variety in 1986. 


doors'":
Opening entrepreneurial doslucionar 

The concept has great potential for revolution-

izing and vitalizing the agricultural sector of 

rural Latin America (and Africa). It will allow 

farmers to solve their ownii problems through 

local planning and planting. This type of 

initiative circumvents, preconceived systems

that may actually hinder progress, for example, 

seed legislation and certification procedures 

that are often out of siep with small-farmer 

realities. 


The flourishing of artesanal seed production 

enterprises'may. well stimulate the entrepre-

neuial spirit that thrived in1 the' early years 'of 

settleniant' in, LatinAnmerica. It could, help 

farmers gain self-confidence by becoming bet-


. ter? iiiste -,s of~their. own destinies. j 


Th& i and Bean Progranare con
hSneed 
fident that this proven idea can be transplanted 


ith-success to many areas oflthe developing
d.thereby stren ransgr:b
olo tn htenthe transfer of 

new techlog to the smaill-farmi sector.~';;, 
52* '' ~ ~ ~ >,~KI~1V 

jK 

proceso. Cientificos del Programa de Frijolyi~
 
de la Unidad de Semillas pro'porcionaron asis
tencia t~cnica y cpctc~ npouc~
 

(cuatro cursos, dos en Colombiaydos en Gua
secado-acondicionamicntoy 

tambi~n l~ev6 a cabo reuniones de trabajo'a las ,
smiels'dopocilacule asistieron 60 peque'fios agricultrsd
 
15 paises. Con frecuencia se les ito
 
si para que puedar empezar inmediata
mente.Esta asistencia por parte del CIAT ha
 
sido aceptada por los sectores pblico y pri
vad ,
asiconoporlosprogamas de investiga
ci6n y extensi6n. Hay bastante progreso en
 
Bolivia, Colombia, El Salvador, Guatemala,
 
M6xico y Per6. En Colombia ya hay 20 unida
des deproducci6n de semillas de frijol en fun
cionamiento. Con frecuencia las unidades con
jugan las iniciativas de la extensi6n, el banco
 
de cr~dito, y las cooperativas agrarias. Una de
 
estas unidades, hi de San Gil, Santander, pro
dujo unas 25 toneladas desemillade una varie
dad local en 1986.
 

Abriendo puertas empresariales 

El concepto tiene mucho potencial para revo-. II 
y revitalizar el sector agricola .de 

Ame~rica Latina, asi como el de Africa, permi
ti~ndoles a los campesinos resolver sus propios 
problemas a.trav~s de planeamniento y siembra 
locales. Este tio de iniciativa se aparta de 
sistemas preconcebidosque pueden en reali -j'dad restringir el progreso, pdr ejemplo, la legis-\
laci6n y los procedimientos de certificaci6n 
que a veces no corresponden ala realidad del 
pequeflo agricultor. . 

El florecimiento de las e•presas artesanales 
de semillas podria estimular el espiritu empre
sarial que prosper6 al comL_.nzo de la cploni
zaci6n de Am6rica Latina ypodria ayudar a los 
campesinos atener m~sconflanza en elmanejo 
de su propio destino. ', 4 

La Unidad de Sen-illas. y el Programade ,. 

Frijol confian en que esta idea comprobada , 

pueda ser transplantada con 6xito a muchas '~~ 

partes del iundo en desarrollo y pueda refor
zar Nra fe i d nog sector. 
campesino. V.<' 

>~ { Y 
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J~an Iformatin Center Supports: Research -;~~ 

uentro cenormacion sobre iFrijol 

.. mae.
 

Apoya
n 

la Investigaci..n 

The Bean Information Center (BIC), a special-
IT's Cmmniatin 


Information Support Unit (CISU), provides 
support to the bean research network. Re-
search information, gathered from a variety of 
published sources; is sent on request to bean 
scientists worldwide. It is also sent to devel-
opment agencies, university staff, agricultural 
extensionists, producers, and other interested 
parties. ' BIC publishes Abstracts 'on Field 
Beans (English and Spanish), Pages of Con-
tents, and conducts specific bibliographic 
searches,.on request, using its own and major 
international data bases. 
SSpecialized information is produced as need-
ed. For example, in 1986, bibliographies on 
bean rust and Rhizoionia 'root rot were 
developed due to a large demand for infor-
mation on the subjects. Also, a fact sheet, 

* 	 "Insectos del Frijol Almacenado ysu Control," 
was produced, summarizing information on 
this important interest topic. 

BIC in Africa 4. 

In 1986, the Unit activated a plan to strengthen 
the ties between CIAT and the African national 

ba p The plan envisioned linking
the programs with lthe existing information 

~XC~'h network in Latin America~and at CIAT. ~ A 	 national program information-need 

El Centro de Informaci6n sobre Frijol (CIF) 
servicoespecializado de la Uidad eApoyo 
en Comunicaciornes e Informaci6n del CIAT, 
apoya las redes de investigaci6n en' frijol. Ei 
CIF envia informaci6n cientfica de varias . 
fuentes a investigadores en frijol. de todo el 
mundo, asi com.o a agencias para el desarrollo, 
universidades, extensionistas agricolas, pro
ductores, y otros interesados. El CIF publica 

. lRes~imenes Analiticos sobre Frijol en ingls y 
espafiol, PAginfas de Contenido, y hace bifis
quedas bibliogrdficas en sus propias bases de 

'V datos y en otras a su alcance. 4" 
El CIF produce informaci6n a ]a medida de 

las necesidades. Por ejemplo, en 1986' en res
puesta a la gran demanda de informaci6n 
sobre Ia roya del frijol yIla pudrici6n de la raiz 
por.Rhizoctonia, produjo bibliografias sobre 
estos temas. Tambien elabor6 una ficha tc
nica, "Insectos del Frijol' Almacenado y su
 

' Control". .- . "

1 

CIenArc4,'
En 1986, Ia Unidad de Comunicaciones e . 

Informaci6n dirigi6 su atenci6n al fortaleci 
mieiiod gi'6,:nulosfieiAT!ii: os 
programas, nacionales africanos, 'vinculando 
6stos con la red latinoamericana de informa

'ci6n y el propio CIAT. 4 ~ ~ '44 
.Se a cabo in sonde6 sobrelce i 	 Ias necesi 

444444~4 ad ~miinaeinu Irmdades 
"African scientists, data gatheredby~a'consult-
,ant whovisited the region, and African-based 

. resulted in ,CIAT staff. Th4ese findings have 
"44 44 ;4 4~ ~ 

nacionales de inforrmaci6n en Africa con 
datos proporcioniados 'par cientificos africa
n'os, po Una investigadora que isit6 la ref6n, 
y p0 cientificos del"CIAT detacados ailf, 

.. ~ ,4 44 	 4, 4 4J ~44'444445 ' 

~~~~levsurvey was, adinbiigtsonpt-fo 

4 

441 

http:searches,.on


7housands of bibliographic cilations on beans art, available through ("..I7s Bean Inl/ornialion(Center. 

CIAT materials (no. of copies) and information services NMtiM;CMk1 ,C tc inirnacnM Citit,tit' tIpr,, ilt.lt 

provided to members of the bean research network, 1986. (IA I iil ittt tic itgrc'uI rirc I 196.
shliI. 

Technical publications 2005 I'llhh,.wt,I 2005lu.,cill'a 

Abstracts on Field Beans 1194 r .llaihlli I i ( 11)4cAlllt.t 'ohlte 


Bibliography on Bean Research in ]ti ,r , h ' ,
1i , (ht'11I'iitI 
Africa 350 t \ir ct 350 

Audiotutorials 345 .\~lIl, :, 345 

Study guides 1488 (itll,dc tU Iltu, 1488 

Bean newsletter 5100 lIlitn dc imlI 5100 

Bean Program Annual Report 3000 It,i it" Armi till 'ugalia Le I'rijol 3[100 

Bibliographic searches (bibliographic ltwprtl,:1l: hib ei;rit s (rel.bihliogrilicas 
refs., with abstracts) 13133 Itl t:iiX tl) 13133 

Documents delivered (no. of l)cut(ttl cli' ;rtluh (Il t' piglla 
photocopied pages) 11526 1I,ttt
11526 
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RiseodsupemnoztheBibliograhy 

' ;3 " 

...... . 
CIAT beginning a steady, flow of up-to-date 
bean iresearch information to individuals and 

i: institutions on the continent.. 

A.ecn.. l upemntt.th....orahAfrica, onBean Research irst published in1:983,waspublished conitaininig588 new refer-
ehces (thethree biblio(graphies now contain 

1-;.I729 referennes)g well asa litera e review 
bonthe beanfly Two other anublicationsnndiidal "Ttie 

CIATBean hProgram Major Achievementsdurin1 u771983..nd"The..iBeanhProgri 

Rep-ort._,,. .... Gra esR.. gio.. n ... 'e >th atLaLa Re....i alP .... "-.,weretranslated into French.In additisn, reg-
ul7renissues)f Abstraets onF e ld Be a n s ere 
sentth oeabo ao inhAfrican national prheTrw 

grams andresearehisttutio librehriesndir-s 
ular"i:, i. 6f'Abstract, i on ield ,",!",.issues BanswereAnti 

" , >Al,. 

~ Estos resultados le lhan perinitido al CIAT :! 
~empezar a enviar regularmiente informaeidn: : ,[i, 

cientifiCa actuializadaisobr-efrijoliiv(]Niduose, .- ,:)ii L 
instituciones afrieanas." : :'"! 

Se public6 tin segundo suplemento a ha i; 

'if Bibliografia sobre lnvestigacidni en Frijol enAfrica, que apareci6 originalmente- en 193 , con 588 referenias nuevas (para Untotal id 
: 1729 referencias)ra igualrlue una revisi6nde 

- literatura sobre ]a mosca del frijol. OtraS dos 
, ."hciones fricana Beana" 

Maj rAhlievements during 19771983,y aI'heBean Progra s ort for tnveeGreat iaoc 

Regional. .Project" fueron:... traducidas• , al frafi-:tpotorheGcAsri, que -.arln , . l ';.:<originalmee .en 98,-

Analitis sobre Frijosa f
los cola.brados d 

pr ramasn ainahes afrieans am-

Ademis,s cstine i o ese 

sor Frijo l- co-abordre 
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Improved Pastures Raise Cattle Productivity 
Pastos MeJ 0 iIos AoUmue nI 'i Pro,]e ~ia1 ~ ~ ~ ..,(..)C'JVl 

Cattle grazing a grass/ legume combination of I lt ) ( r,pacr h plS ra J c ra lllinca y 
Andropogon gavanus and St'losanthes capi- HIin la(IH o>ari"ih/H'f)(ni 140 V'
rata increase their reproduction and therefore nt/.\ t ',/,ttiMM IIsh,I112lna SU 
raise farm incomes. These are the findings of a IrtI~ ocri , , ,iunIilntr,c'n I, iwgrusos
six-year, onfarm study use new iC s:i I ')Iri> 
pasture technology in the Colombian Llanos. (,)) I ! trriitt!,.a 12k Jr It> I hut> 

of the of ( C. iivArI ;lir>T,de cvil ti
oi.a> 

These plains, in northeastern Colombia, cover ,u in n,,. iS Ilaitiimal>l 1i It)mcriic (](I 
some 17 million ha and are notorious for the pnti> rin H110" 7i'llunt, Jr hIr'larr.;c V>unih 
poor quality of their native grasses. lmiis pc, Itpi lJfdld ,r padcu r> 

The low nutrition of the native savanna :1vis. 
causes lower birth rates, more embryo mortal- I.'i baja1a i lic*iIo (pr ilrnia; litsil 
ities, prolonged anestrus, abortions, and pre- iaili\;i baja lit Ilila ilida!, aMnll ita moitali

0 
0 

LI;L 

The CarimaguaResearch Center in the Colon
bian Lianoswhere tropicalpastures art, evaluated. 
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Newpasurtenloyisriingjam 
b,.....ueva tecriologla de pastosei iinl nvan.Silohr eegae nipoe nsaaanaia;or rp~npsua eo 

58,-

cattle7 to~im~et
dsposes infe ' U nlehiiih "ios 

metalso :stunts .growth and postpones first a ebirapolna el ahestro, provoea".....' ...
 

Scentists recognize that in the Llaiios cattle pararilai~ rerdcinamnsqemjrII 
J podclu tivity:,lis, related the :quantityi and ineat*............me t su' ... ..........i' 2 .., 

q'iyofforage. Ho h , O nfi o"rc n cn"' 'e er forage grasses >/ i . .........~ .... : u e;et ,e)n*::,,;,,,, ,
: ,:. 

lumes'must.beal otlerate the :acid. la. form deamntrl routv e 

Onfarmftrialast 

Since<= 17patrtraso'eefaminte<' Esayos ':en finc 

ungaidfcapl aocItomer eth 'gianos yS citdai''<ila
en........
fiicas dei'losi 

imroed pastures. Others werediieeqa-strsmjde 0%'ctem:p;orA
 
I V b e w e e n ,impro ve d pastures a n ni v e s -5 %d lt p -c p i t r s n e o a a
 , - . " r7my ,, 




.k:pastures until they reached 300 kg and mated; 
afe ti they wereput on the savanna. One 
herd grazed only native savanna n00%of the 

raas hasta pesar 200 kg, y despues del apa- ~; 
reaiento en sabana nativa. Unhato s6io con

rnis 
L~5z.-----m -, 

,-For heifers that had total ace ss toimproved 
-Para las-novillIs-un';cceso totla as pasli 

ras mejoradas, el peso a a primera concepcion 
-

A 

pastures, their weight at first conception was
276-314, kg. They, reached'this weight at 30 
months of age. Fifty percent f them calved for 
the third tinme by 1986. 

The heifers grazing thfl improved pastures 
half the time weighed at/firsrconception ap-
proximately the same as thbse that had full-
time access. However, their weights went down 
significantly by the' second conception and ., 
they did not calve for a third time within the 
same period. The herd that grazed all the time
onnative savanna conceived at 40-44 months 
and weighed only 250-265 kg. 

On one farm cows that grazed native savan 
na grasses reached weaning time weighing less 
than 270 kg whereas those that had access to 
the improved pastures weighed more than 300 
. .. . ,segunda 

For cows grazing improved, pastures 100% 
of the time, the interval between the fiistand 
second birth was 566 days and between their 
'second and third, 532 days. Those grazing
improved pastures until they reached 300 kg, 

. 

(30 meses de edad) fue de 276-314 kg. Un 50% 
tuvo Su tercer parto en 1986, 7 

Las novillas en pasturas meoradas 50%del 
tiem po pesaron a la primera concepcic~n apro
ximadamente lo mismo que aqui las con ac
ceso total. Sin embargo, su peso se reduj, sig
nificativamente a la segunda concepci6nyno 
concibieron por tercera vez dentro del mismo 
periodo. El hato en sabana nativa todo ei 
tiempo concibi6 a los 40-44 meses con un peso 
de 250-265 kg.

En una finca las vacas alimentadas con 
sabana nativa legaron al destete pesando 
menos de 270 kg; aqullas con acceso a las 
pasturas mejoradas pesaron m~is de 300 kg. 

Para las vacas en pasturas mejoradas el 
1O0 )el tiempo, el intervalo entre ]a primera y 

concepci6n fue de 566 dias y de 532 
dias entre la segunda y tercer. Aqu6llas enpasturasmejoradas hasta los 300 kgde peso 
luego en sabana nativa demoraron 574 dias 
entre la prim!,ra y segunda concepci6n y no
han reconcetido. Aqudllas en pasturas mejo 

'C0 

4" 
e'g4' A0 

7 C 4Savanna B.decumibens A.gayanus . A. gayanus''' 
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followed by a period on native savanna,- had2 radas~l rnta dtiernpo 4yA la- 4ora mtad n $~ 
574 days between the first and second birth andt- ~4 a u r6h<598Aias enre u4>pri-' 
did not reconceive. Those th't grazed ho he ma ysuda 4cocepci6 ta oco han 
time on improved pastures and halfon nativeenicasnte l ue pastarun,

Ssavanna had 598 da k's e their first-and- -,,--abana-nativa s6lo harwparidouina-vezei tanto. _--_14
b~handi'bn liewie'did.norecon'ceive. virrs" ecr
 

~Those thatl raied, only "natie s~'ana gave concepci6n durante elj'mism" .peribdo.V'>'
---. birth,eaetenynce4Theor~in impr~vda~ie La superior reprodiicci6n, e refleja'en:.laster,tr lenceptirmgthsame :see:e :!d :~ 

Srahed their third &hc 'to~diring edades de destete: - ,~, the sae menos de 7 meses para los 
~ period., grupIos con acceso total a las pasturas mejora

The'superior reproduction is reflected iimthe das, mds de 7para aquellas con acceso conro-

Sweaning ages,-which were less than 7 months y m~s de -8. para aquellas en sabana-lado, 

forthe groups with total access to improved nativaLos pesos al destete
 
asturesmore 8-13%mayres en aquelas con acceso
 

controlle access, add more than 8 m6iths'for total a los pastos mejorados que en lis que
those grazing the native grasscs': The weights -tenian acces controlado.
 
when weaned of the second bfrth were 8%-13%:
 
higher for those having. t~hai access to the . Los resultados bmrvec gpastures,; as ?compared :witlh thse:

imprvedpasnr~sas-compredwiththoe En t~rminos econ6micos, el uso de pasturas ,~ 

with controlled access.mubun:3% 
-

naasineadertno'- 44 

_. 
 muybuena.33%.La inversi6n inicial equivalThe bottom lineal btoUL U4- nA 
I'In economic terms, the use of improved pas- afio. En muchos casos s6lo un pequeno por
 
tures produces a very goodi internal, rate: of centje (mnos del 10%) del Area. totaIde Ila
 

-return:'lent'to: the gro-ss iniiIieof t e
33%. The initial investment is equiva-al: -finca debe ser cultivado con las pasturas mejo-,> 4'44i4.44 tra, a
t radas para-obtener 
. 

esas ganancias.
 
sstem for one year. In many cases, only a' 

4,4 

- mrv oirsices pfajerx~rdrpoiito rts 

Ospaslos~~~~~~~a ~ ~"rdcii.~ ~ uetnvips .toao ~ ts'sd ~ 
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Average reproductive performance of cows under various feeding systems atLas Leonas farm, Colombian Llanos. 

Pasture type 

Improved pastures 100%
 
of the time 


Improved pastures 50% of 
the time and native 
savaana 50%j of the time 

Improved pastures until 
they reach 300 kg and 
mate and native savanna 
thereon 

Native savanna 100% of 
the time 

l d eI,.dJc"lw pcmp 1dt I 'q 

lipld". pz~tttrc 


100,; del oc lp'' 

I'atur; rlc.'ilraIa, dic(l 

ticilpo %', tnillt :1[%.
 
51 K (Ili t tCTph) 


Pa~tli'as 111Lltqnj;1,a has-ta 

Il'3011kt' %
 
a1halna llrlll ;tpaltil
 

dc cntr'cc, 


Sahina natl a I0' dcl 
tipciti) 

Weight at Ist Age at Ist Time between Age at 2nd 
calving calving Istand 2nd calving 

(kg) (Mo.) calving (mo.) (mo.) 

340 39 19 58 

338 39 19 58 

322 44 21 65 

300 54 

c'ti\tll :,T , Ni'tcmnf;, dc'patirtull 

, Iidad i I(t';t 

11110) pt:1"() 
p) ( fI lic,) 

340 3) 

33K 39 

322 44 

300 54 

small percentage (less than 10%) of the total 
farm area needed to be sown in the better grass 
and legume in order to realize these profits. 

One farm during the first three years after 
the pastures were sown had a deficit. This was 
due, in part, to the cattleman's decision to 
increase his stocking rate. By the fourth year, 
however, his income tripled. 

This test of the pasture technology under 
commercial conditions verifies the value of A. 
gajanus and S. capilta. It shows it to be a 
winning combination to improve cattle pro-
ductivity in the Llanos and should encourage 
use of the technology in similar areas of Latin 
America. 
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19 58 

21 65 

- -

Time between Age at 3rd 
2nd and 3rd calving 
calving (mo.) (mo.) 

15 73 

clonh bialznos, 

I lctnpt, citr I dad al 3cr 

2d(n t\rttcol 
ol it)' n11C' (ti1eS) 

15 73 

- -

U ,nadc las fiicas inostr6 un (leticit d urantc 
h), plill crro'rl 

p',tI r8, dcbild') 
p:,t;,lcin (Itit:;mcii 
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Ti rs dcspurtdc scm hr:ir his 
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caIcil. cilalrto ayi.,l;tL 
IL'l'td- t.I ip!ia on 

1Kv p ,it dc Ia tyC: oi, i dc pa>tIs, cn 
cvvii .i, mciiilc> dIvI1,u.str;i ci \ Itr dIc 
,:rihici,A.. "i(1l1!/0I NI,.O(/)i'/lla pat 

McIar af p'0 lcti,,ICi.Idad dcc atiat cnilos 
t a ,in lar 

CoiCN ,iniar-s c11 A\mrica I ativia. 
I ,vchc .. ,Llv,cMIplcvI ('n coiri
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New Legumes for the Llanos
 

Nuevas LeguMinosas para los Llanos
 

Asecond generation of pasture legumes devel-
oped for the Latin American savannas is 
showing promise. Centrosema acutifolium 
CIAT 5277. a legume native to the Vichada 
region in the savannas of Colombia, is produc-
ing yearly weight gains per steer 30% higher 
than grass alone when used in association with 
the grass Andropogon gavanus. The previous 
front runner was A. gavanus with Stilosanthes 
capitata, the first legume selected for the 
tropical Latin American savanna ecosystems. 
This combination produced 20% higher weight 
gains over grass alone in trials in the Colom-
bian Lianos. 

IWa scttnda gcnCrdin(n dCe leguiInosas forra
itas dcsarrolladas p1ra Ias sabanas de Ama

rica I.at ina CsiA'l Inls!randlo rC.ultados. (Centlro
.wua aciaii/biium (IAI 5277. nativa del Vi
cliad'a en ()Ini hia, es! I p]d teCICndn en aso
eiaci AnCen ..1 ,-I'glwii ga na nclas 
(ICpeso I[IIilCS pmr ! )illal 30( fMiyOrcs quc
.I. 'attts snln. Antcriornlientc, Il Imejor 
colinnacin era1.I. i'w.I' I.S Coll S,'tIosalilhe's 
'apilawt, la p Incra l-uin in;sa scleccionada 

para las hanas dc A in'rica lIatina tropical. 
l.sta asociacim prod ncia ganancias Ic peso 
2(' m11vrcs f nle ci astO solo cii los I lanos 
coihnilhiarros. 

Adr, uro.w 

Pastures of A. gayanus and C. acutifolium arereplacingnative 
grasses in the tropical savannas. 

Patsiira.%de A. gtiya us t C. ackllioumit tweIn reniptamndo 
pIa.%imiulljo ntI'lt bana%Iniot alth's. 
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U. 

A. gayanus and C. acutifoliuin maintaincattle weight duringthe dr ' season in the Colombian Lianos. 
gi.tn;l (" ii ohll ,,mlmll.tj ', Ii,'Iijd(I. . o ;I ( op'll I/lanup ri ( ' ,l tl . 

Legume use grows 
Legumes have been known for some time to Atinienta el so de las leguitiosas 
play a big role in improving cattle nutrition, 
especially in the savannas. They provide pro- 1)sdc hilce a lgt'n ticinpo Se :a-e que las lCgu
tein for the animals while also fixing atmos- linosas jiucga1, Inl. palpCl inmportainten cil 
pheric nitrogen for the associated grass. The niejori Ini'l: I tie Itfit (ie'16 dcl ,raltdo,
latter is most desirable-if not essential-in cNIcCli.ilnich entls aclxi:ti, a'l prtpci M
frontier regions which are isolated from mar- pIotlc ;l 111ts1Hiii'(I!!r , 2e at iii esrut I:lie r 
kets and where inputs such as fertilizers ond 1;,1icnara c' p(ste . 1,i'i rii'.sto c.. 
lime are difficult to come by and are prohib- dCscahi,' i 'Xi CNcial iS ,,MrS ticI n 
itively expensive. Ir Itera si(',i tie adtInS iCiereSW (1tlec insn-

The first collaborating activity of the Trop- ril, uonio icriii/aiiis y cal otIlI eSCttIs ' Inn\' 
ical Pastures Program and the national agricul- costoo. 
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iesilted~turM programs in t El primer resultado de l olablraci6&eatre
 
Sa~us, grass naive toNigeia;gropacaIes$'Jos el Program de Pastos pro-'
a tuft was 


first' reeased in 1980 and w aaoelecci6n agricolas nacionales faes de
 
a lel ldooriginario de
A'gavanus, un pasto macol 

: ama:sbec'ame areNigeriamesdew asjdnour I080,-b 	 ,< -.t. q"uick _protpular withn cattle -	 liberadouenmCoin o sas 
- raisers in thosesavanna areas noted fortheir 	 Brasiseu ela ereulombia, 1, Venez P, y Panama.ad dinfertile sis h.rs can increase Pront 	 a- nr~'	Cloba,Ba,enezuel,sa Pend Pan:five--i-,< - r-t '-- -- '' 

st grates seven to tegoldinsuch regions. assabanas cid s de sueo inf6rtiles El pasto 

;, a ' !6" gay sol egraseslln amlt 	 sentap aseareos ana 7n 0 
< 

h segte'.puede 

: capt w's selected three years laterby the veces en estazonas. e
la 
'Insatituto Colombiano .Agropecu aro (ICA). Para,sticpleaientr elpasto ,el Institto 

Releaed as 'Capica,' it is a blend of five CoombianoAgropecuario (ICA) selccci6
 
uaccessions of the": specie Accessions were Ia.leguminosa S. cap~i:alatres anos despu6s y la.
 
rblended t increasetolerancein to anthracnose 'siber6 con el nombre dc 'Capica, una mecla
 
, -- de cino accesiones de a. especie. Esta mezcla
disease. 


rang/gi.reduce riesgo ante un ataque dcmantracnosis
-: 	 e 
- The new Iegumiis 

-

A se~cond generation of legumes are now mak- Lsnea euioa 
ing a reputation for themselves. Centrosea Una segunda generaci6n de legumnosas estA
 
acuafoliumseCIAT 5277 in'association with A. ganando reputaci6n. Ci1roseniaacutfolum
 
gayanus producd excellent animal weight CIAT 5277 en asociaci6n con A. gayawnus pro
gains despite an unusually long dry season at ddujo excelentes ganancias de peso apesar deaht
 
the Carimagua (Colombia) trial.,site in. 1986. larga estacic~n seca de 1986 en el centro expe-

The association maintained the animals'weight ~rirncntal Carimagua, Colombia. La asociaci6n
 

~ during the'-dry season and weight increases 
--

mnt-o el peso de los animales e incluso hubo 
-~-even occurred. This is remarkable because the aumenltos. Esto es, notable -pueslos' ensayo6sQ 

- -- ' 

-Qus~~La ...........	 nseryvamoy

Ytrials aimed justto maintain the weight already s6lo buscaban mantener el peso ganado duran 

& igained during the previous rainy season. 
--

te ]a estaci6n Iluviosa. previa. 


' While animals grazing A. gayanusalone lost Mientras que las -que pastaban A. 


-	 -reses 

ipu to 200 g/ day during the atypically prolong- gayanusY puro perdian hasta 200 g/,dia en, la 
oed 1986 dry season, animals,'grazing the as- largaji atipica estaci~n seca de 1986, las que 

}F sociation A. gadnus/C.~acutifolium~gained consumian la asociaci6nA. gayanusl'GCacuti-
100'g/dayi, ' folium ganaban 100'g/dia." ;-' 

>'Cenlipsema aculifoliurn can be used in a Centrosernaacuifoliumn puede ser usado en 
>wide rai'e, of 'grazing management ,options. arnplio rango de opcionesd maejo-iu - ,'-un 

This isvery impor~tant fo'r savanna areas which morat aalssbaa u innpto 
haerrti- aifalpaerns. Te leues nes de precipitaci6n errdticos., La proporci6n 

p1roIportionito grass unclerdifferenti grazing l"egum~inosa/pastos, en diversas opciones dle,- 
,management optionshas ranged 'from 20% to ipastoreo varia' entre 20 y p50%, llevando en 

50%; favoring in some cases, the grass, which is 
-

'-algunoscasos afavorecer el pasto,lo cual no es 
-notte usual situiaion."K'''' lo usuial,'~

"~Weight g'ainis of.160-170 kg per animal/ year' o aa~hc~'. gayaius C. aculifo--- j iv' 
wvith the as'so'6i.on'A.gaaus'/Ct acutif6lium '- umson comunes las' ganancias de peso de -k&! -

K1 are common, comnpared'io gains- 2,140-1'50 160-170 kg por animal/ aflo mientras ,que co .n- ----
The resias/yarwih . aausso''aiaa A. gayaunus/S. capitata se obtienien 140-150"' 

Thereults re soencouraging that tie7 1Co<> kg/:animal/aio. Los resultados'~o tain-hala-,: 
-

lombian nationialprga w ees gildoresique el ICA planea iberdrla'legunii'--p"
64~egm in.>1987.--.,i'i<' nosa:6n 19871,, ''44-' <"' 

-
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, RFl'd', , Spitlebu eisttra''ss' 
x'55"3.....' . . .. .
 .. 
 .. - - - . .. .; 

E u.Findn Pstj cotebu Resistanti GaSsafivazo 

7-7- 7%7 

En Busca de Pastos con Restad~enia alalivuc nuaoThere are at least 350-400 million hectares of Hay por lo menos 350 a 400 millones de hect- i!,;
underutilized land in tropical America that the reas de tierras subutiizada en America tropis
right technology could turn into more produc- cal que podrian convertirse en tierras de pasto
tive grazinglands. These underdeveloped areas reo m~is productivas con lIa tecn ologia ade

* of Brazil, Bolivia, Colombia, Peru, and Vene- cuada. Estas regiones subdesarrolla das de Bra
zuela are being used increasingly to produce sil, Bolivia, Colombia, Per6 y. Venezuela se 
meat and milk. The favored forage is Brachia- usan cada vez m~is para la producci~5iide camne
ria, an East African grass introduced to tropic- y leche. El pasto favorito es -Brachiaria,tina 
al America during the late 1950s. The grass is gramina africana introducida a America tro
aggressive and adapts well to the poor, acid pical aifines de los anios cincuenta, la~cual es 
soils of these regions. More than 16 million agresiva y se adapta bien a los suelos Acidos y
hectares are estimiated to have been planted in de esta regi6n, Posiblemente hay rns-~--pobres 

either Brachiaria decumbens or Brachiaria de 16 millones de hectA a 
- ~'.humidicola in the tropical America lowlands clecumbens o B. Iniridicolaen las tierras bajas 

alone. de America tropical. 

.,BrachiariaBrachiariathreatened amenazada 
Unfortunately,, the, spread of Brachiaria has Desafortunadamente, la dJIusi6n de Brachia
been' slowed in recent yer~y'ptlbg rfihasido entorpecida en los"1timos anios por
The insects: get their name" from the frth, 

.- , ,p 

P,-i-L mass w 
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spittlelike mass that'surrounds then nymphs
 
that fee attebaeohe grass. The spittle .~el salivazo, El nobr de ete iiisectos deb3
]ababamtoars
mraavinhn p habtat nd' e a que rodea a as 

ouge olraceioertt! lsltbase deprotects it fromi desiccation and nattiral ene~ ~ po. 1,,a 
~&baba las protegedeIasequiedad-y-(e los nr

tsiversesb
mies andeenei e 
by withdrawing water nutrients fr theA as in
 
grass Whichds threethen wiltssp~wttlamitor dies. Them tsittlebug is, r e
n habituati:, ;'': iiiandndoi 


.nut rmentos ocsasionand o suumarchitamiento 0:amajor threat to the future ue of Brachiai ain'-t
~Lain~ni~ri~'ahd muerte. El salivazo es ,ina amenaza impor- 1i e'enavpteniale~&n~iic 

itantenosolamente prafuturode
-:'r,~ eeytlrn~ my~ :owel~~~~o"tSeiraln~t, endrsedl pst~~ ~ ~ nattuhc suv-alo siithe s a o en Amrica Latina sinotambin para otros 

te cultivos. Par lo tanto...... <:..: ':: oeasgo,le'anoeanteSpuedlexanbvi'aguel CIAT estidentifi
teteitcsthat reduce spittlebug populations.l cando especies deBathiarareisentesal 

>'~> ~to~ranc isimpotant in ost insecto, con caracteristicas aritibi6ticas que
~l~oii~lireduzcan sus poblaciones.,

S plant 'resistance, its value is limited because 
tolerant plants often support more insects. Anu aoeacae~~~a~opdn 
Plants which are merely tolerant may do well 
when insect pressure isalow but may fail under 

highpresure tos.' Las plantas tolerantes pueden sobrevivir aThi hapensto B huidicla. 
frLati Amferictad ixp ...enha'pltnta conomic~>:t
Although BA humidicola is more tolerant to una presi6n mqoierada pero sucumbir ante unaa 

spitlebgs. dcumenhah i apear to alta. Esto le sucedi6 a B.humidicola: aunque es 
rnm~s tolerante lal salivazo que B. dlecurnbens,wii~~~uuragenignerrecg p io s a d estimular las altas poblaciones del in-'ptlb ul 

as a result, it is unde~rgoing considerable spit- prc
 
~tlebug attack in many areas. Scientists and G.4secto por lo cua1-estd siendoseveramente ata

farm-ers, especially in the humid Lropics, 'are cdaenmicas'res Ocztfcsylo
 
speces of ................, are~: at.ht agricultores, especialmente ne rpc 6
Aisappoiiited wihisperformnance.t res

with its " redo, estdn decepcionados con ci tr6meio.~
.spitlebus an whihshae antitc cad-

Massrearng inasiva de salivazossirueugsCria 
~An intensive gass-screening program for in-'
 
sect tolerance requires enough insects to uni- La preselecci6n intensiva por tolerancia a un
, '" 

formly infest experimental plots. This~calls for.- istorqirgrnn'modestspa
 
the development of a way to mass-rear'spittle- uniformemente las parcelas experi-~infestar 

-~ -bug 1 -~ >,;mentales. Para ello cra'necesario criar saliva 

Tropical, Pastures Program entomologists -' nsvmne
 
found that bycovering plastic pots containinigLscto loodePtoTopaesn


contraron que al cubrir con papel aluminiothe grass'with alumninum foil they created the
~-'~ ~i~itfe~eraure recipientes p1&sticos con :e pasto creaban la#eati~huidiy, iid~ig~t'

s9 for2 nyrnph~de~elopiixtTe e'dr ots temperatura, humedad 'relativa y luz adecua~~ 
which g~row'cin the soil's'urface were ideal for dapaae sarol6elsnifsasuas i>' 

4 5~themi't6-feed 0hi ~ '2- peden alirnentarse con las raices secundarias 
Themas-rarngcapabiliy allows research - que crecen en la superfici. 

to continue the year round, including the dry La cria masiva permite investigar todo cel 
seaonw~ea'adut:insct cnot be found in aflo, incluwo durante' ]a estaci.6n secatdo

the field'.;Since'la'gq, numbr o adut no se enLtuepntran insectos adultos en el campo-.-~~
thewvariability Al cont ir con grandes cantidades de adultos de '2 

associted with using field-~collected aduilts in ~-edad conocid a, .se evita en~laboiatorios 
lab-oratory ,and greenhouse~ experiet is Invernaderos ]a variabilidad dc los adulto jg 
a-voided. ' yrecolect.auos en el 9mo 
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-1 *paiebut! 'ncri,,, In ni u.%spittl m~N ua an t /dI. 

Field trials 

1-teld "ereeflinfleor aittihiusis and tolerance to 
spittlehoe gs h% infesting Brad 'hiarila Wit I 
eggs11 01 n\,011ph1" 1jui the lahuratotv euloniv. 
1,111s 1, dmie eal\ III the ito\mil" season 
\%itliont ha\114- I'l \ it fur first LneeritIM 
ildf lilts to) elIelC III tho: fild. \rtitieialIinlesta
tioll ,ilo Lscelitists" to rai~jlIl\. under Coni
[tiIedIl Cm)(1tlikis. raise tHe spjittlebLig 1)011nlai
tonts to at level tHat %kllCauISe seCere da1inaiC tO 
the in o't s iset~ lrahiaria.I Lgrils5C'. By', 
pl.(\ IMliii aI iini umi' Irin mt for the Spittle
hmes, tle\chpIlneII inde1penldent of the 

i.ih' ihahit (d 111e plailt (Iireet ati tie 
proeriesolthe plant aI e eva~llUated. So1me 

of tile resistance mclehiailllS il1(L iIIvlNIated 

are-: phvsr.Iial ineierne wt i eing (Stem 
hardIteSS, ioiv lllrJlol ~)st nttri

tiori. and seeondat\ plant elieiistr'N'. 
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Pasure 1 Network Gaijis '4dienthuA 

La Red de Pastos Avanza p, 

The, Red Internacional de Evaluaci6n de Pas
tos Tropicales (RIEPT)'I iscomposed of CIAT 
 La Red Internacional de Evaluaci6n de Pastos ~y
scientists andmore than 150 other researchers Tropicales (RIEPT) se compone de cientificos
from about 50 national institutions. The net- del CIAT y de ms de 150 investigadores de 
work's, chief role is to evaluate grasses, leg- unas 50 instituciones riacidnales. El papel prin
umes, and pasture managemnt techniology for cipal de la red es evaluar pasturas y su tecnolo
their suitability to the different ecological and gla de mianejo en los diversos sistemas ecol6gifarming systems of tropical America. This is cos y agricolas de America tropical. Esto se
 

i Latin American and . leva a cabo en 195 lugares en 15 paises lati... done in 195 -sites in 15 
ano enoamericanos y dl Caribe 

Selection, centers Centros de selecci6n 
Adaptation isstudied in three major ecozones: Los centrosi'principales, de selecci6n en' tres 
~,y'the Colombian llanos (ICA/ CIAT)2,ife Bra- ecozonas son: losLlanoscoombianos (ICA/zilian Cerrados (CPAC-EMBRAPA/CIAT)3, C1AT)2, los Cerrados brasilejios (CPAC- " 
and the Peruvian humid tropics (INIPA/ EMBRAPA/CIAT)3; y el tr6pico .h~medo
IVITA/CIAT)4.Caiean cutisicThe work isdone in coopera- peruano (INIPA/IVITA/CIA1, los cuales 
tion with the national: agricultural 'research, trabajan en colaboraci6n con las instituciones
institutions of these. countries. A~fourth site de inivestigaci6n agricola de esos paises. En 
will be established in 1987 in Costa Rica 1937 se establecerd un cuarto sitio eniCosta
(CATIE/,MAG/CIAT)5 which' will be repre- Rica (CAT[ E/MAG/ CIAT),,ucsefr rpre.

ofthois fCentral America and sentativo de los suelos de Am&iica Central'y el ~ 
the Caribbean. Caribe.

The materials selected bythenational pro-
-

Lsr 
grams ,in each ,of 'these regional trials are por lo p as nigimna aselcinds~7' , c-ogrncioale auno deevaluated as associations ,of grasses and, leg- esos ensayos regionales son. evaluadas co-n~o 

umsin several ty~es of,trials. These include asociaciones en varios tipos de ens yos.-Estos
grazing. managementnd gazing trials toy 

raimapro 
tchnoogy~ i~ djuedto meietthe de'mand 'of local~en- alos r~eriin rnenaeo as condi' 

vy 
prodUCitidad animalL tecnologia se ajustavironfrrental and soioeonmic coniditiioin. ciones sodioe66no~micas locales. ' 

1nEnglish:Internatol~ Tropical PasIt ures11 Evaluation ew r,4:IIA ntitt aira eIisiacoe rroinA rr'- ICA Instituto Colombiano Agropciario, I INITA-1 4 Instituto act'ionai d Investiaoncs 
-' CIAT: Centrq'nterr~acionaI de Agricuhu ra Tropical,. 

rooc ai de
I A ntttrlaiod

3CPAC: Centro de'Pcsquisa AgropecuHriados Cerrados,. 5. CA I:cio gonm ''oi de Investigaci6n yEnsc~iainzaEMBRAPA' Emprcso Brasilicra dc' Pecsquisa Agropccuria, '!MAG:1 Ministerlo de Agricultura y Gaiuidcria,7 

qI 69. 
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nd et. 	 em ast,.. 

soilrplant animal relationships,,and its pote -laoee 

...
 

foreialseed production Thda suelont pea
. re base 
researchers to exchangeinformati'6ni- an to oduci6n de semillas. Laased er!-,.
Ibearnmore abuit theggerplasm_6nvifronmien_ m~it~e' as investp, 4 re ,intercambiar infor
-ta rvolo macionn y aprender massobrela interadcci6n
 
-iThe.RIEPT also conducts seminars to facili- germoplasna/ medio ambhiente.

direct,1information
asate excha ga CAT La RIEPT tambisgn leva a caboseminarios 

pIAT publica resultado de Ia red y de las 
Network releases instituciones nacionales, -

verthe 	 Lyears a number of important grasses
and legumies have been released by natioa -ieainspr] e 
agricultural rese'arch programs based on net- Enl los 6i1timos afios los programas nacionales 
-workevaluations. Thegrass Andropogon ga- dc investigacion agricola han liberado varias 
yanus CIAT 621 was released by Colombia's gramineasy leguminosas evaluadas por la red. 
national programn (ICA) and byEBAAin El programa de Colomia (IA) y 

Bri .walateri 9 released by EMBRAPA de Brasil liberaron-eI pasto-An-
FONAIAP6 in Venezuela, by' IDIAP,7 in Pan- d~ropogongayanus CdATr 621 en 1980. Luego 
amaa and by INIPA in Peru. It is- estimatedfue liberado por FONAIAP6 en Venezuela, 
that theretare more than 300,000 hanof theg IDIAP en PanamA, e INIPA en Peru Se 
in tropical America. A. gayanus is adapt~d to estima clue ya hay m~is de 30,0Ildest 

-aia 

~tfie eion's tacid ,poor-fertility 'soils and is pasto en Am~rica trpi. 00,000 haadeese 
tolerant to drouight and the spittlebug, the adapta alos suefos pobres y dcidos de laregion


"mWrain psfoth.Bahaigrsein the y -oer la sequia y el salivazo, este ultimo la
 
pest for g tnaera
Brcchiarassr 	 deel.tropical America lowlands...... jinia lg 	 rcirae a. .

rIn 1983, Colombia released the first legume, tierras bajas de Am6rica tropical.
 
>~ Stylosanthes capitata, cv.' Capica (CIAT 1983, Colombia liber6 la pr-imera legu-En 

-10280). It is adafpted to acid, poor soils and is mninosa,.Sitylosanthes capitata cv. Capica "4 

Sresistant to .anthracnose, a major, threat -to (CIAT 10280), adaptada a ls suelos Acidos y
 
'lStylqo ithes'species intropical America. 

--

pobres y resistente ala antracnosiselprincipal

Likewise,: in, 1985 IVITA in, Peri-released. .- -- problei adel Sllsnhsen Am~rica tro 

Stylosanthes guianensis (CIAT 184) as' cvl pical. 
>

Pucailpa.,The decision was a Iconfirmation of. En 1985 el IVITA de Per6i liber6 a Stylo
the excellent performance of the legume in the s'anthesguianensis(CIAT 1-84), con el nomrbie 
humidtropics, which was substantiated by the dc'Pucailpa Esta decisi6n,-sustentada por os

-<Afindings ,-of the RIEPT. ~ 	 resultados de la RIEPT, Fleuna coifirmaci6n.-.. 
''4- ever'al 'oth'er -grasses and legumes' are in, de exeen. -meideae~i-iose
 

Sprerelease stage andonfarn'validation trials in tropico humedo 
 ----.	 , ,.- 

difrn countrie's.' In the Colombian, Llanos' Varias otras gramfneas y leguminosas estan 
GeiCntrosema, brasilianutn'CIAT 5234; -Cen- en ensay )s en' fincas previos ,asuliberaci6n en 

~ ac~afolii~ CIAT~5277,Akichi pin- diversos paises.,EiiJos Lianosooibao 
toV, CIAT 1$7434, and :the grass 'Brachiaria: CentrosernabrasilialnumCIT24Ceiro 
dicJ neu'ra GIAT,'P6I" 33 ar'e being successfuilly,, Sraaufh~ iA 27 rc s 
testedlin farmers' tields.P ~ CIAT 17434, y )a graminea urabwariadyctio.

~4feura CIAi e$L 	
, 

6 FONAIAP: FondcNaciol dc InestiaciocsAgropccuarias. n~---~-~4 6~1. sin siendoen-ayadscl
7. 	 IDIAP d PanaA,- exito en los ampos dei1 a - - -s,
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Financial Information
 

Informaci6n Financiera
 



Centro Internacional de Agricultura Tropical (CIAT)
 
Expenditures in 1986 

(Expressed in thousand.,s1 lS dollars) 

Actual Ilxpenditures 

Iniest Iicd Restricted Special 
(oe (ore Projects Total 

Research Programs: 
Beans 1,167 1,235 1,186 3.788 
CassaN a 213 1,787 272 2,272 
Rice 314 679 183 1.176 
Tropical Pastures 2,253 915 55 3,223 

Sub- i otal 4,147 4,616 1,696 0,459 

Research Support: 
Visiting Scientists an,! [ostdoctorals 187 285 472 
(entic Resources 147 176 61 384 
Hiotcchnology Rcscar-h 113 134 35 282 
Research Scr., c 141 167 308 
St:!tion ()pclatIons 499 455 954 
Carimagua Station 265 314 579 
I)ata Services 181 269 450 
Agro.-cological Studies 67 83 150 
Seed U nit 521 521 

Sub-l otal 1,60 2,404 96 4,100 
Total Re- ch 5,747 7,020 1,792 14,559 

International Cooperation:
 
Training and Conferences 
 21)2 1,237 93 1,532 
Communication and Inlormation Supp'rt 758 611 99 1,468 

Total International Cooperation 961 1,848 192 3,000 

Administration: 
Board or I rustecs 129 65 194 
I)irector (encral 384 113 497 
Directors 371 125 496 
Adminisiati.e .;upport 1,041 361 1,402 

lotal Administration 1,925 664 2,589 

(;enerual Operating Expenses: 
PIhysical Plant 1,104 366 1,470 
Motor Pool 639 316 955 
General Expenses 339 163 702 

Total General Expenses 2,282 845 3,12' 

Total Operations 10,914 10,377 1,984 23,275 

(Continued) 



(C. nt inted) 

Capital: 
('oantrucli o 57 29 39 125 
Iquipilicnt 636 44 205 885 

"Ttal Capital 693 73 244 1.010 

Yll I 11,607 10.450 2,228 24,285 
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Centro Internacional de Agricultura Tropical (CIAT)
 
Sources of Funds
 

(Expressed in thousands of US dollars) 

Core Operations Actual 
OperaCiGnes Bisicas Real 

1986 
Government of Australia 440 
Government of Canada 1,218 
Government of China 30 
European Fconomic Community 1,857 
The Ford Foundation 148 
Governrment of' France 104 
Government of the Federal Republic of Germany 626 
Inter-American I)evelopmcnt Bank 4,275 
International )cvelopment Research Centre 114 
(ioVcrnll etI [I ItO a 'i 417 
Giovernnent of .apanl 1,758 
(;oVcrntlent of the Netherlands 329 
(overnment of Norway 442 
Ihe Rockefeller Inoundation 141 
Government of Spain 30 
Government oIf Sweden 207 
(ovcrnment of Switzerland 1,996 
(;ovcrnmenl of the United Kingdom 675 
United Nations I)cselopment Programme 342 
Governlent of the U nited States of America 5,600 
The World Bank 56 

Subtotal 20,805 
Income applied in the year
Ingresos aplicados en Cl ahio 563 
)eficit Ifro i p icvils 'car 

I)Dficit del ahio anterior (33) 
Total ('ore )pcrations 
Total ()peaciores ,iIsicas 21,335 

Capital 
(iovcrcnlet of Italy 28 
The World Bank 694 
Others 47 

Total Capital 769 

(Continued) 
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Extra Core and Cooperative Projects 
Proyecios Especiales y Colaborativos 
Government of Belgiunl 107 
Canadian International Development Agency 103 
Food and Agriculture ()rganiiation of the United Nations 14 
The Ford "'oundation 108 
German Agency for lechnical Cooperation Ltd. 23 
Inter-American I)evelopmcnt Bank 44 
International Board lor Plant (jenetic Resources 116 
Internatio'd I)e elopment Research Centre 289 
International Fcrtilicr )evelopment Center 124 
International Niai/c and Whcat Improvement Center 101 
International Rice Research Institute 249 
Government of Italy 104 
Government of Japan 425 
Mississippi State Univeisity (INTSORMII.) 44 
Government of the Netherlands 44 
The Rockefellei FtoIindation 98 
Government of Switierland 491 
United Nations l)evelopment Programme 160 
United States Agency for Intcrnational Development 59 
University of Illinois (INTSOY) 47 
The World Bank 178 
Other Donors 53 

Total Extra Core and Cooperative Projects 
Total Proyectos Especiales y Colaborativos 2,981 
"lotai Grants and Income 
Total Donaciones e Ingresos 25,085 
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Collaborative Projects with Research
 
Institutions around the World
 

Non-national program institutions which collaborated with CIAT in the execution of selected 
research projects in 1986. 
Instituiones diferentcs a programas nacionales quC colahoraron con el CIAT en la ejecucidn de 
ciertos proyectos de investigaci6n en 1986. 

('ollalmratinga Institutim, Project F~undinlg Age'ncy' 
Insitucijn coiahormul.. Projecto Agencia patrocinudora* 

Hto\cu lll illpslonl ll lllt' 
Rc,ca[0h (Hl1l1.1S..A. 

tol Plant Idei)ititcatlmio o cassa'.a 
holmolm '.ira.. 

dentilicacin ic ius gusarode del 

Cotloado State ImiiicrsityV,IDepartmcnt of General ti.ssuc-culure Iunited States Agency for International 
OItan iid I'lant I':thio~gy. training and research I)eelopmelnt (USAI)) and Colrado 

I ('.. U.SA. %ithun (he USAID- State Iniersity 

funded Iissue (thure o! Crops 

Projects ( I(() 

Capacitacin e in.cstligaciin 

general sobre cultio de lejidis 
en los Proyectos de (ulti\ o de 
Tejidos Vegetales patricinados 
por la ISAID 

Colorado State [Unisersity Rust of beans: 
Department of Botany and Plant pathogenic \ariation. disease 
Pathology. ISA. resistance :cchanisms 

Rova de frijol: 

variacion pat ognica, rnecanismos 

de resistencia a enlermedades 

Colorado State University, )epartment White inold if hea ns National Science Foundation 
of Botany and Plant l'athlogy. disease aoidance and resistance 
USA. 
 mechanisms 

Moho bhlanco del frijol: 

mecanismos de protecci6n y 
resistencia a la enilerrredad 

Cornell Uniersity. Department of Plant International fo %ering and 
Breeding and Fio metr. USA. adaptation bean nursery 

Vivero internacional de floraciin 
y adaptacidn de frijol 

* Where third-partyfunding isi olohked 
I Participacion financiera de tana t irlclra 'uciinlo 

(Continued) 
(Continfia) 
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(Continued)
 

(Continuac inn)
 

Collaborating Instilution 

Instituci6n colaboradora 


Cornell University, Ger.esa Research 

Station, Department of Plant
 
Pathology. USA. 


Cornell University, Department of 

Rural Sociology. USA. 


[idgenossiche Technische Hochschle 

([TH). Switzerland. 


[a	cuI6 des Siiences Agronom iq ties 

de Gem bloux. I)part'ent de 

Plhytot-chnologic Iropicale. Belgiur. 


Fo(od nildAgricullume ()rganiiation 

of th. United Nations (FAO)and 

International Agictultural lxchangc
 
Association IAI£). Austria. 


FAO and IAI-A. Austria. 

International Fertiliier )eclopment 

Center (IFI)C). ISA. 


International Institute for Tropical 
Agriculture (ITA). Nigeria. 

Institut fir Viru:rkrankheitet der 
Pflarien (IVPB). West Germ airy. 

" Where third-party funding is inwvcd. 
" Particirairn financiera de unit rercerainstitucien. 

Project 

Proyecto 


Soil-borne pathogens of beans 

Pat6genos dcl frijol transportados 
porl suclo 

Bean; ('opea Research Support 

Project (CRSP) in Guatemala 


Proyeeto de Apoyo err Inrestigac in 
err Frijl (C.opi er Guaterrala 

I:flcct oflIl-K s,ppl. oil nitrogen 
fixation hy tropical 

forage legtlles
 

Ifecto de olerta de I-K err la
 
lijacioi ticnitrgeor por
 

legumirosas lorraieras tropicales 

Legume germplasmrtearcth 

Inves:igaci r cn gcrrinplasnia dc 

legi iliiliosas
 

Breeding to increase nitrogen 
fixation in /'/amro/his i.t/tari.% 

Nlinc rllcliito lapara autimenta 

lijaciinr de nitr6gen err
 

Inipriig pastlure mianageicnlt 

by use o 15N 

Me.oirailientor dllrnarlrejo de 
pasturias con el uti de I 15N 

Oil-based inocilum ooil c ilicr 
granules arid seed Rhi/ibiit i 
fertili/cr ranumles 

IIii l~oln ilt(,' ohrc g2r;'mlll
ol)

dcI rtiiliii .- imle srti 

Iertili/antc sei' lari/,r ii 

['xploration and evaluation ol 
cassasa mile predatiirs 

Fxploraciui y csaluaci'un de Iios 
depredaduhrcs de .icarmo ti la 
yr'il
 

)istributii and iniportalec 

of viroscs naturally inhfiicZtng 

P/ia'ohit vudgari.s and its
 
relatives in Alrica 

[)istribuciin c importancia de Ils 
virus que infcstatiratutralmente 
al Pha'/-olu.%viulgari. y 
sus parientes vn Africa 

Funding Agency* 
Agencia patrocinadora* 

Agency for International Development 
(All)) 

Swiss Development Cooperation 
(SI')
 

Admrinistratirn ( trnrale de la 
t'riop3rationt itl)veloppement 
(AGUCD)
 

IAI[A and FAO 

United Nations l)evelopment 
''rograrnirle (IJNI)P) 

IIIA 

ltrndesministtriunm flr Wirtschaftliche 
Zusa mienarbeit (IIMZ) 

(Continued) 
(Continta) 
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(Continued) 
[Continuaci6n) 

Collaborating Institution 
Instituci6n colaboradora 

Istituto Nazionalle della Nutriionc 
(INN). Italy. 

Louisiana State University. USA. 

Michigan State University, Department 
of Botany and Plant Pathology. 
USA. 

National Vegetable Research Station 

(NVRS). United Kingdom. 


NVRS. United Kingdom. 

Purdue University, Department of 
Entomology. USA. 

Rittamnsted Experinmental Stati on, Soil 
Microbiology t)cpartment. Lnited 
Kingdom. 

" Where third-party funding is involvcd. 
* Parlicipaci6n financiera de ufnltercera instituci6n. 

Project 
Proyecto 

Research on antinutritional 

factors in common beans
 

lnvestigaci6n de los factores 
antinutricionales en elfrijol 
CO1t I 

Use of proven and novel 
technologies for genetic 
improvemcnt of warm-season 
forage legumLs tor loss-cJst, 
high-quality pasture systems 

Uso de tecnologias cotaprobadas 
o nucvas para el ,icjoratoictnto 
gentico de forrajes de clinia 
ciilido pata sistcnlas tic illlas 
de aliacalidad Y bajo co.,to 

Studics ointhe aingular lcal spot 
pathtogen of beans 

Esttdios sohtbc pat gctoe 

ie Ia mancita angular de a
 
hoja dcl frijol 

Pathogenic sariation of 

P('I.udomoaNs v.ringae ps,. 

l/taseoli,wa, tilelalo 
blight rathogen of I'ha.oxhs 
beatns 

Variaci6n pato~g, nicjj
de 

NPril0.5sq gtgt pvr. 
1Iht.weoliou,/, pat .c to (lel
ahiublo dcl t:to j.-.!frijol 
I'Iaselolo. 

Third country quarantine of 
African beans 

Cuarelea enil tercer pais de 
frij oles africanos 

New teconiques tor screening
 
for bruchid resistance
 

Nuevas ticnicas para la 
preselecci6n por resistencia a 
britqluidos 

Interaction between winciA 
rocks as fertili/crs, 
mycorrhiiae, and Rhi, bitn,, 
and their cffect otngrowth 
and quality of tropical pastures 
in soils of tropical America 

Interacci6n entre rocas mincrales 
ctnlt Icrtili micorrizasantes, 

y rizotbio, y s, efecto en el
 

Funding Agency*
 
Agencia patrocinadora*
 

Italian government 

United States Department of 
Agriculture (USDA) and International 
()rgan;zati ot for Chemical Sciences 
in I)evel opment (IOCI) 

ONI)I 

Official Development Assistance 
(ODA)
 

(Canadian International Development 
Agency (CIDA), SDC. and USAID 

European Economic Community 
( CEU) 

(Continued) 
(Contintia) 
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(Continucd) 

(C i i Iuaciin) 

(ollaburating Institution 
Instilucin colaboradora 

Royual Botanic Gardens, United 

Kingdom 

Ritiges. the StateI Uliilsiiy ol Ne%% 


.Icrs,.. Iliiic te ioniial ,\grictilt ic : d 

-ood lo orin. USA
 

Scttis'h Cl'o p Res -c ll~ Institutle ( ('1R,). 

U nittd Kingdom. 

"lechnical I iUnscrsily of Munich, nstituteI 

lor Plant lProdtuctioii and Bireeding. 

West (;tiiitiiil\. 


Tropical I)cevihpment and Research 
Institute (Ii)RI). Ilant Food (nmmoditics 

e)partminelt. United Kingdom. 

lI),l, Plant Food (otnmodities I)epartment. 

United Kingdom. 


United States l)cpartment of Agriculture 
(US)A), Agricultural Research Servicc. 
USA. 

USI)A, Beltsville Agricultural Resemch 
Center. USA. 

* Where third-party funding isinvolved.
 
" Participaci6n financicra de una icrcera instituci6n.
 

Project 

Proyecto 


crecinmi.nto N calidad de las 
pasiiIras tlropicaic.s ellstilos de
 
A11,litca Itlpical
 

Identification ol /'ht,'hi spp. 

hdentilic:tc:i) tic //ist'olus ,pp. 

Agrictullual lchlnolog 
dt'shclopinci rroioc t ll'.atnlallm) 

l)ItCt i,. di alrol o ti_
 
tec:ntlhia 'ua (1i)analm
a i) 

Vilidala d %ifm,-Iikc dise.ases', 

i)Ictas,.it, paitictlaly ite 

iclationiship u thCse discascs
 
hemItcell the s
\illl.ici and
 
Ahlica 

I lleficld'tad\ iti cs t t ites ;ii 

ll e \irales dc litvIlca,
 
'speCiadiitiitc itrelaci6i tic
 

Cst~iS titt iCtIat.ies ,Itij is 

Aiiricas \ Atli 

ll.' lili.esand Mixtiics oh 
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I\,+ir,,Its,t (iocttingicn, Institute for Practical utililatioi of BNIZ alid C.Z 
I ttpical Plait I':ttlductitol. West llVcorilhial litigi IInutritito 
irl al, of tropical plants, with 

emphasis oinCas'aa 

[lili,aCi.l pratica dt holigos 

de:zicotrri/as eln a nutilcili 
de'plalnts tiojpicalesC, Con 
6niasis ell la \uca 

Unisrsit, ol Il,,,aii. )partment l Rhiiobium strain int.iclhangc., UNI)I t 

Agronomyii and Soil Science., NiI'iAl. co,.nsultatii, on training methods 
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[liki l.sit,oloManitoha, I)laltincnl ol (enotip lng ( lctlphlioicsis) id Internationaul I)cewlopmentl Researcl 
PlaillScieiice. (anada (TIAI ittiiltdit'N Centre Ill)RC) 

Cicnlitipia (clec ltilol i)l tl 

coutl\s del (.IAI 

UIni l\cisiiii M assahiusetts ) 'epalliiIll Ilioiltgical c'iti l ol tihe cassa\ki 
i IntnIItlthg$ I. S,\. iineal\hug 
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Collaborating Institution Project Funding Agency*lnstituci6n colaboradora Proyecto Agencia patrocinadora* 

University ol Wageningen, Institute for Development of BCMV multiple Institute for Plant Protection
Holticulture and Plant Breeding. strain resistant germplasrn (I1P0)

Netherlands. 
 in Phaseoh vilgari.s 

Desarrollo de germoplasma con 
resistencia rohrtiple a cepas dcl 
VNICIF en Phurolh.o vulgaris 

Unis.ersity of Wisconsin, Department of Biochemical hasis for resistance Centro International de AgriculturaHorticulture. lISA. to bruchids Tropical (CIAT) 

Base hioquimica dc la resistencia 
a los hrifquidos 

Unis.ersiiy of Wisconsin, I)epartment of Breeding beans h0r iiprovcd 
Horticulture, SA. BN I

MetoraNnic.'nt de Irijoi para 
I IN rneiorada 

Ul1liersitt \Wiscounlsin, )epartment ot Interspecilic hhriditr/aitin All)

llorticulure. IUSA. 
 in I'haw'du'N ,pp. 1lhsough 

elih so cultiIic 

IIibridaci'm initecspecilica5 en
I'h,'rhiln ,pp a ti is. s del 
ctlti\o fi Ieenibiiones 

Waslingtor State Unikersity. Irrigation and Snap beans: breeding diseas.- UISAID 
Agricultural Research Extension ('enter. resistant beans or lan/ania
i..\. 

Ilahchuelas: lcrirllrri4enti u:s, 
resIlencil a enltrinedades pa 
I all/aniIlil 

Its i lhor-* W ei h rdt rrrn I iinuIh cu 
* Pl ' Iicpc .inn tiII l I.inail L' uIilia creet'lla iliti In. 
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CIAT Publications in 1986
 

Publicacioics del CiA ' 1986
 

Reports 

fOrmnes 


CIAT Report Informe CIAl 1986 

Bean Program Annual Report 1985 

Programa dc Erijol Informc Anunal 1985 

Tropical Pastures Prograin Annual Report 
1985 

Program ic .astosTropicalcs Inforie Anual 
1985 

1987 Program and iBudgct 

Conference and workshop proceedings 

'lejlloria, ;ic 'i elci'"
'tr' icrctuoimwi.s 
de trabntijo 

C;.ssa'Va in Asia, its Potential and Research 
l)evelopment Needs 

Root anld Tutber Crops Propagation 

Jailer sobre la Red Cooperativ'a tic Invest iga-

cion de Arroz cii el Caribe 

Workshop on lie Caribbean Cooperative Rice 

Research Network 

Desarrollo y Proyccci6n del Sectord Semillas 
en Ar3rica l.atina y'el Caribe (.iuIlio 1983) 

Vinculos dc Comunircacion entre Prograrnas 
Nacionales y Ce ntros Intcrnacionalcs de In
vestigaci6n Agricola 

Technicals manuals, catalogues 

M anule i czi,c 

lval naci6n icPastLUras con Aniimalcs. Alter
nati\as Metodologicas 

Ftapas de Iesarrollo de la de 1-rijol 
Co inn ( hu,.v/uoh.s 1'igarisI.) 

Ca'tidlol_,o de ('cpas dc Rizobios para legumi
nosas -0rrajcrms Ir(opicilcs/ Catalogue of 

Rii,o Ium Strains fr Tropical Forage Leg
i n'.s (4a. -dicion 4th Edition) 

Technical bulletins 

.i ic- ' 

I.asturas tropicales boletin (Vol. 8 Nos. 1,2, 3) 

Newsletters 

Hojas de Frijol para America Latina (Vol. 8Nos. I , 2, 3) 

Arroz para Anm6rica Latina (Vol. 7 No. I)
 

Cassava Newsletter (Vol. 10 Nos. 1,2)
 

Yuca boldtin informativo (Vol. 10 Nos. 1,2)
 
Senillas para Anmdrica L.atina (Vol. 5 Nos. 3, 4) 

CIAT International (Vol. 5 Nos. I, 2, 3) 

CIAT Internacional (Vol. 5 Nos. 1,2, 3) 
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AR('OS (monthly newsletter for internal dis-
trihution) Nos. 94-101 

A RCS Noticias (weekly news sheet) 55 issues 

Working documents 

S,,, , :i 

()rgani/aci6n ('anipcsina para c Secado tio 
Yuca 

I )Iitgen(,)stico) (C litrdcc (IC [riio.10 i t 

I'rmincia (IC ('hota, l)epartamlenro de 
(ajaranirca. Pcrr. 1985 

Los SLCo, tici (CIA[ 

Analiss, ICPrecios tie IrodIuctos C InsunIos 
Ganaderos, 1985 

Manual Prrictico para li I)ctecci6n Electro-

Information Services publications 

ilurhlic:c i,.hr, ;ricib , de 

Abstracts on ('assaa (Vol. 12 Nos. I. 2,3) 

Rcsrmiencs Analiticos sobre Yuca (Vol. 12 
Nos. 1,2,3) 

Abstracts on Field Beans (Vol. II Nos. I,2, 3) 

Rcsti'niencs Analiticos sobre Frijol (Vol. I I 
Ntos. I,2. 3) 

Rcst'iiencs Analiticos sotbrc Pastos Tropicales 
(Vol. 8 Nos. I. 2,3) 

Bihilography on Bean Research il Africa, 1986 
Supplement 

.'assaxa in Asia, a Bibliography 

Fact sheet (ficha tcnica): Plagas del Frijol 
Al mace nad o 

Training materials 

Audiotutorial units 

nidade,, :tIdi(tlit orial.s 

Mane.jo de !afertilizaci6n foslatada de pastos 
tropicalcs cn sucios acidos de A m6rica 
Latiai 

NcJoramicnto dcl Iriol por introducci6n y 

Stages Of dc\cloprncnt of the commllon bean 

plant 

Bean production ,vstem. in Africa 

Principle. o(Intcrcropping with beans 

[he cultix ItCd speciC,, of lhashus 

Nutritional iisorders of the cassava plant 

The biology and control of purple nitsedge 

The morphology of the common bean plant 
Ftapes dU dexcloppe ment de lh plante dui 

haricot comIun 

Morphologic tic liplante dt haricot commun 
Les sv'steMes die production de haricots en 

Afriquc 

Les principcs de la culture intercalaire avec les 
haricots 

Principales maladies du haricot en Afrique 
Espees cultivtes du genre Phaseolus 
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Publications by CIAT Staff during 1986
 

Publicaciones por Personal del CIAT en 1986
 

For a complete listing of all paper, presented at 
seminars, reports, and articles published in CIAT's 
publications, see the "Bibliograpb of the Research 
Papers Published b' 'lIAT and Its Scientific Per-
sonnel." Also see this report, "C',IA'I Publicat jiris 
in 1986" "Publicaciones lclClAl cn 1986 

IIllistado con',pleto di los docunientlos presenltdos 

en s;ciinarios, informes v articuOs nuhliadios cl 

lis publicacioncs dcl 'IA'Isc 'nctcntra en la 
"Bibliografiade lrabajos Puhlicados porcl CIAI \ 
su Persnal Cientifico". Va,c tanhidn en cstc 
infcrme "('IAT Pu'blicaliors in 1980' "..lulica-
ciones dcl CI AT cn 1986". 

Df)AM,, M. W.; COYNE. I). PI.: DAVIS, .1. H. 
...GRAHAM, P. H.: FRANCIS. C. A. 1985. 

Comnron bean (Phasolus vulgaris I.). In: S11-
mrrfield, R. .1. and Roberts. F. If. (eds.). Grain 
legume crops. Collins I'rofe,,silonal and Iecll nicail 
Bookslondon, ngland. p. 43-476, 

1986. V int,l i 
ri.tre programas nacionales y centros internaciOna-

Ics dc investigacion agricola. Nerorias dcl sCeimi 
rio. Cali. ( 'olombia, 1986. CIAT-CIP-lI MM YI. . 

128 p. 

A M A Y A, S . ( d.). ~os dC Cmnnlli cnA. 6 o n 

ANGI(), N. F. and I)AVIS, .1. H. C. 1985. 
Frijolica 0-3.2 nuLeva variedad de frijol deenredadc-
ra p,.ta clinia rio ICA, Secci6n de I.eguminosas de 
(raio v )leaginosas Anuales. ('all, Colihi . 
I'lcgablc de I)ivulgaci('htn ,. 

ANZOIA, S. M. ( 6.6.lhCsaurus On seed 
science and technolo..,v. Quarterly Bullctin of thC 
International Association of Agricultural I.ib",i, ics 
and I)ocumentalists (IAAI.)) 31(2):79-86. 

ANZOI.A, S. M. C; 1.I-ATHERDAI.E, ) 
YOI) NGBIFRG, H. 1986. The-saurus on seed science 
and technology. preli mirary version. CIAT, Cali, 
Colornbia. 236 I. 

ARFNAS, .1 A. MEIINA CH., L. F.; (iON-
ZAI.I-Z, I. 1985. [niplco del complejo simbi6t i':(,.1i//la-.1tiat'ac,1aco aportador de nit rognti en 

arro/alcs. Acta Agronumica 35'4):35-47. 

ARIAS. V. B. v 13:Bf1,1,0 1.1 A. C. 1984. Pirdidas 
een rendinlicinto (daiio simulado) calsadIs 110r 
lrinnisilo (I..) y ni\cles criticos de pohlacion en 
diferentes Ctapas iedesarrollo enl tres clones de 
Nca. Revista ( 'olombiana de Ftntomologia 10(3,4): 
28-35. 

A RR F i( )CI S, 0. 1986. ( omponentes (iel rcnd 
micnit, n arro/. Auxiliar dd('ictico no. 001. ( In
tenid o ciCntilico hasado in Cl l('LtIo 'YiCd 
Components' (d IR RI (International Rice Re

search InstitultC Manila, Philippines. CIAT. ( all,Cih .20 p 

ASH BY, . A. 95. I he social ecIog of soil 
i

erosion 
.

in it('olomnbidi larniing system. Rural
Sociology 50(3):377-396. 

(11 .IVA, 1985. 
lcrilmoctria inlrarroja en scleeeili de gcnotipos 
(dc rijol (l't,.a-xoh.% 'tla ri. I.- resistenics a li 
sCquia. I.Bases lisilhgiC;!s. I turrialba 35(I):43-47. 

AS'IAIR I (. M. A. lAIN(i, I). 

BI.SI, R. 1986. Ia agroiiidlisiria dc Li voca en 
Colonbia. In: Agrwinduslia 2(000. Socidad de 
Agricultorcs y(iana(cro:, del Vale dcl Ca ca, ('ali, 
Colombia. p.141-143. 
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BEST, R.yOSPINA, V. B. (comps.). 1986. Proyec-
to cooperativo DRI-CIAT. FI desarrollo agro-
industrial del cultivo de li yuca en hi Costa 
Atlhintirt dc Colombia. Cuarto Informnc., ulin 84-
,un i85. Cali, Colomhia, l)1RI-C'lAT, vol. I,42 p.; 
%ol. 2. 93 p. 

BOHNE'IT, F.: IASC'AN), C.; WENI;iER,,J. H. 
1986. Botanical and chemical composition of the 
diet selected by fistuated wteery: tinder gra/ing on 
improved grass-legume pasture in the tropical 
savannas of Colomhia, 2. chemical composition of 
forage avNilahle and selected. Zeitschrift fMr 
IiencrItchturig und Zuechtungshiologie 103(1 ;69-
79. 

('A('IRIS, 0. S. R. ' MORAl.S, I-. J. 1985. 
Incorporaci6n dc g!,nes dc resistencia dorinantt y 
recesixa a cepas del virus del mosaico cornitin en tJos 

ariedades courerciales dc friul (((P/ra'u/tI. tart. 
L.). Act a Agionmica 35(4):7-20. 

C,'AIC'TI)(), I). C'. (C. v \"FR4A, R. R. 1986. [fcectul 
die ]a carga sobrc ]ia productividlad tde dilercntcs 

clases dc ariimalcs en a aSuCiaci-i . rd n wopt 
g uratlmIA,'I I(IiiiiA nIWIIIIfhII~ a \ SI vh o III cj'%v -
tara. Acta Agron6mica 36(l):84-97. 

('AAS, G. S.; TIIRiAS . Iv.: VIR R.1 IR. 
1985. Hfecto de hi carga ri cl crcirniento v 
aparicitni de cels cn nixillas de lc'arnte en pasts 
Ihrachiuma ihtiiuiuola, :ft/iiis mti ra y II.t-
mflimni Ovalfloluna. Acta Agror mica 35(2): 102

117. 

('ARIE R, S. F. 1986. Collecting and organi/ing 
data On the agrO-sOciOccOntir Cril'llnncrit ofthe 
c;ssai\ i crop: case st udy of a i111hod. In: luntling, 
A. UL. fed.). Agrictilturil evironnents: ,:harl,cter-
i/ation, classification aid lapping. ('AB (C'orm-
rnon\w'alth Agiicullurti albrcaux), London, 
] rgland.* 

(AIANO, Z... 1985. Microorgarlisruos asocia-
dos con Il mainchadlo del grano y elefccto de tste 
sobrt algunn:, etapas tie d-sarrollo de lI ilarita tIe 
arro/. I-itopaiulogia ('Ollor niaria I1(2):21-25. 

CIIAVARR) C'.A.: l)lZ, (i. C.A.: LFNN, 
.1. M. 1985. ('aracteris(icas v patogenicidad de 
(or.'n'chact'rinlm f/loccimn/ tin,s (Iledges) )uws
agenite causal t(l illirChitariiientO batter~ario tie 

l rn'ia spp. y ' t clec to til el renidirniencn tIt.I . 

glahra CIAT 7847 y Pliaseolus 'ulgaris. Acta 
A.ron6mica 35(2):64-79. 

CIAT. 1986. Bibliography on bean research in 
Africa: supplement 19%. Communications and 
Information Support Unit, CIAT, Cali, Colombia. 
190 p. 

CIARK, F. A. and FRANC'IS, C. A. 1985. Bean
maike intercrops: a comparison of bush and 
climbing bean growh hahits. Field Crops Research 
10(2): 151-166. 

'C'H RANI T. T.; dc AZVI).(), I. (i.; 
IMH)MAS, 1).; MAI)IIRA-NIKTTO, J.1, 
A!)AMOI L,,.; VERI)ISIO,.J.. 1985. Land useand productive potential of American savannas. In: 
lothill, .1. C. and Mot,.I. C. (cds.). Intcrnational 
sain na sym o inim, 1984 , (SI R Ouecnsl'nd 
Australia. Atstralian Academy of Sciencc, ('an
herra, Austialia. 1. 114-124. 

(('K,. I. 1I. (cd. 1. 1986. (ilobal workshop on rootarid t rhcr crops propagalion: proceedings of aregional Nurkshop held in ('ali, Colom bia, 1983. 
(l iUldr the ausp ices o! ( II - III A -IIN i)P-C 'IA l .) 
(Al (1i, (orria. 235 p. 

COR R[A, W. 1986. Investigaci(in ag'icola inter
nacional: ('olaboracirn a escala global. Revista 
Rotaria (May'.lun):20-23. 

(()RR [A, W. 1986. Seed!, of' promise. The Rto
tarian (.ul): 12-15. 

COl ITO, W.; I : (i. ( i.; K0OR N 1.I [1S, I. 
1985. the residual effect or P anid int on the 
perforialnce of' fir tropical grasses in a high IP
fixing oxisol. Agionuny Journal 77(4):539-542. 

IIFVAS., I'.('d.). 1986. Taller sobre hi red 
conperaix tIein'esligailr tIc arro/ en cl C'aibe. 
Mlnorias tIc hi rtlliin tlectuatfa crl Santo )o
mig., Repihiici! I)orni'anai. 1984, ('IAT-ISA-
S'A-CI1AI.. ('IA'I ' (i.( 'lorbia 137 p. 

I)AVII .A, S. 1986. Bern licio tIeser illas. Pes!e, I.; 
Aguirc, R. (t'ds.). ('IAI, ('ali, ('olunbia. 167 p. 

t cudmI, i hlm, 
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1)AVIS, J. H . C.; TAYl.(.04, J.: 'IT V1:RSN, I). 
1986. Inheritance studies onl resistnce to hal) 
blight. Bean Improvelment Cooperati\c Annual 
Report 29:91-92. 

)AVIS, .. H. C.: WOOlIY., .1.N MR.[NO: 
R. 1986. Multiple cropping with legumes and 
sta.,rchv roots. li: tFranlcis, C. A. (cdL.). Multiple 
cropping systems. Macmillan Puhlishing (o., Nci\ 
York, NY. IS.%.A. p. 133-1,0. 

I)I{It( 'K. I). (. 1986. Irinrar ,i\crsilication of 
Plha.svo/u.s in the A riei,;s: threc cenlrcs'? jK,\() 
IIBlP(,R Plant (inetic Rc.,ource, Nev,\slettcr67:2-4. 

l)! SFI41, K. 1986. Comrpatihilitv o) 'il-milll 
eallation1of bean cooking lite in R.i'anda s ith 
har drop cooking time index. Beia I llprtvenmcnt 

Cooperati\e Annual Report 29:122- 123. 

I)FS' IRI , K. 19'W. Inirolonint influence sludv 
oil cookinu time and total protein eontcnt of ten 
I'haseou. ,'tlarit alietics ill R\\ anda. Allica. 
ieall Inmpro\e inlenl ( oopcralii.'\tAnnual Report 
29:123-124. 

dc \\'EI, M. V. (cornip.). 1980., Cassa.Ia research in 
Africa: a bibliography. ('IA], Cali, Colombia. 365 

p. 

DIAZ, M. F. y I N.AIN.I). 1984. Efecto de Ia 
fertilizaci6n foliar en el rendimiento venel conte-
nido de carbohidratos, nitr6geno, l6sforo v potasio 
en frijol ( Phaeolu.svu/,ari.s I..) Agrononia TFropi
cal 34(1-3):167-187. 
IFI.-SHARK.,OWY, M. A.' CCK, .1.H.: HER-

[1.-HARAWY H. RM........J H 
NANI)EZ, A. del 1). 1985. Stonatal response to air 

its relation to stomatal density in ahunidity and 
wide range of warm climate species. IPhotosynlhesis 
Research 7:137-149. 

E.-SHARKAWY, M. A.; COCK, .1.H. 1986. The 
humidity factor in stomatal control and its effect on 
crop productiviy. In: Marcellc, R.; C11iistecs, H.: 
van Poucke, NI. (eds.). Biological control of pho-
tosynthesis: proceedings of a conference, L)eipen-
beck, Belgiurr, 1985. Martinus Nijhoff Publishers, 
Dordrecht, Netherlands. p. 187-198. 

FERGUSON, .1. F. 1985. An overview of the 
release process for new cultivars of tropical forages. 
Seed Science and Technology 13:741-757. 

FERGI JSO0N, .. IS.: SERF, C.. VIFRA, R. R. 1985. 
The release process and initial adoption ol ,tm/r0
l)Ool Ig'imiU. in tropic-il Latin America. In: 
Proceedings 15th international grassland congress, 
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Central America Bean Project (stationed in 
San Jose, Costa Rica) 

* 	 (;uillernm I-Herindez-Bravo, Plh.I.,
 
Plant B1recder, Co-leader, 1NI PA,; CI AT 

Collaborative 	Bean lProject (stationed in 

Ch ilayvo, le r ) 

Roger Kirkby, Ph.). 
Plant Brcder, Coordinator, Regional Bean 
Project for FEastern Africa (stationed in 
Addis Ababa, I:thiopia) 

Judith Kipc-Nolt, PhI.). 

Microbiologist 


Fratncisco .1.Morales, Ph. 1).
 
Virologist 


Silvio HI. ()rozco, M.S., 
Agronomist, Central America Bean Project 
(stationed in (Gnatemahla City, (Guatemala) 

I)ouglas IPachiCo, Ph.). 
AgrictltUral Fconomn1ist 

Martial I"w;to( -. 'o rrzle,, Pli. 
Plant Pa'ilologist 

Shrec P. Singh, Ph.i).
 
Ilant l3rcedcr (on sabbatical leave) 


Barry Smithson, Ph.l).
 
Plant Breeder, East Africa Bean lProject 

(temporarily stationed in Addis Ababa, 

Ethiopia)
 

Michael 1). h'lung, IPh.D. 
Agronomist (stationed at CN PA F, Goiania,(ioias, Brazil) 

P~etr TrUtmann, Pli.D. 

Pathologist, Great Lakes Bean Project 

(stationed in Butare, Rwanda)
 

.Joachim Voss, Ph.D. 
Anthropologist, Great Lakes Bean Project 
(assigned by the Rockefeller Foundation, 
stationed in Butare, Rwanda) 

Oswald(. Voysest, Ph.[).
 
Agronomist
 

Jeffrey White, Ph.1).
 
lhysiologist
 

.onathan Woolley, Ph.1D.
 
Cropping Systems Agronomist
 

* 	 Leif .l. Youngdahl, Ph.D. 

Plant Physiologist, IFI)C 

Senior research fellows 
Investigadores invitados 

.Iohn Bowman, I'l). 
Central America Bean Project (stationed in 

San ios6, Costa Rica) 

Willi (iraf, l)ipl. Ing. Agri., ETH,
 
Great Lakes Bean Project
 
(stationed in Butare, Rwanda) 

Nigel R araidIi Sackville-l-amilton Ph.D. 
Data anagement SystemsNi 

Visiting senior scientists 
Cientificos visitantes 

George A. Abawi, Ph.D.
 
Plant Pathology
 

Theodora C. van erpen, M.S. 
Economics 

Visiting researcher 
Investigadora visitante 
Krista Dessert, M.S. 

Grcat Lakes Bean Project 
Postdoctoral fellows
P 	s d c o a e l wInvestigadores 

posdoctorales 

Julia L. Kornegay, Ph.D. 
Plant Breeding 

Joseph Tohme, Ph.D. 
Plant Breeding 

Left during 196.
 
Sc rctir6 cn 1986.
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Cassava Program
 
Programa de Yuca
 

Senior staff 	 Senior research fellows 
Cientfficos principales 	 Investigadores invitados 

James H. Cock, Ph.D. Barry Nolt, Ph.D. 
Physiologist, Leader Virology 

Anthony C. Bellotti, Ph.D. Steve Romanoff, Ph.D. 
Entomologist Economics (stationed in Quito, Ecuador) 

Rupert Best, Ph.D. * Christopher Wheatley, Ph.D.
 
Head of Utilization Utilization
 

Mabrouk EI-Sharkawy, Ph.D. Postdoctoral fellows
 
Physiologist Investigadores posdoctorales
 

Clair Hershey, Ph.D. Edward Carey, Ph.D. 
Plant Breeder (on sabbatical leave) Breeding 

Reinhardt Howeler, Ph.D. Carlos Alberto lbdfiez-Meier, Ph.D. 
Soil Scientist, Asian Regional Cassava Economics (stationed in Brasilia, Brazil) 

Program (stationed in Bangkok, Thailand) 
Carlos Alberto P6rez, Ph.D. 

Kazuo Kawano, Ph.D. Economics (stationed in Huimanguiilo, 
Plant Breeder, Asian Regional Cassava Mexico) 

Program (stationed in Bangkok, Thailand) 
Roberto Saez, Ph.D. 

J. Carlos Lozano, Ph.D. Economics (stationed in Mexico City, 
Plant Pathologist Mexico) 

John K. Lynam, Ph.D. Luis Sanint, Ph.D. 
Agricultural Economist Economics 

Ratil Moreno, Ph.D. * Ewald Sieverding, Dr.agr.
 
Agronomist Soil and Plant Nutrition
 

Rice Pregram 
Programa de Arroz 

Senior staff Robert Zeigler, Ph.D. 
Cientificos principales Plant Pathologist, Leader 

• 	Peter R. Jennings, Ph.D.
 

Plant Breeder, Leader (assigned by the
 
Rockefeller Foundation) 1 i9Xl.
 

Sc rclir6 en 19M.
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Federico Cuevas, Ph.D. 
Agronomist/Plant Breeder, IRTP 

Coordinator for Latin America 

James Gibbons, Ph.D. 

Plant Breeder (stationed in Villavicencio, 
Colombia) 

Joaquin Gonzdilez F., M.S. 
Agronomist, Co-leader, INIPA/CIAT 
Collaborative Rice Project (stationed in 
Tarapoto, Peru) 

Csar Martinez, Ph.D. 
Plant Breeder 

Edward Pulver, Ph. D. 

Plant Breeder, Cropping Systems/Anther 
Culture 

Manuel Rosero, Ph.D. 
Plant Breeder, I R RI Liaison Scientist, IRTP 
Coordinator for the Caribbean (stationed in 

Bonao, Repiblica Dominicana) 

Senior research fellow 
Investigador invitado 

Surapong Sarkarung, Ph.D. 
Plant Breeding (stationed in Villavicencio, 
Colombia) 

Posdoctoral fellow 
Investigador posdoctoral 

George Weber, Ph.D. 
Entomology/Integrated Pest Management 

Tropical Pastures Program
 
Progrania de Pastos Tropicales
 

Senior staff 

Cientificos principales 


Jos6 M. Toledo, Ph.D. 
Pasture Agronomist, leader 

Rosemary S. Bradley, Ph.D.SoilMicrbiolgistEsteban 

John E. Ferguson, Ph.l). 
Agronomist, Seed Production 

Myles Fisher, Ph.D. 
Ecophysiologist 

Bela Grof, Ph. I). 
Pasture Agronomist, Cerrados Agronomy 
(stationed in CPAC, Brasilia, Brazil) 

Gerhard Keller-Grein, Dr.agr. 
Humid Tropics Agronomy (stationed in 
IVITA, Pucallpa, Peru) 

Carlos L.ascano, Ph.l). 
Animal Scientist, Pasture Quality and 
Nutrition 

Jillian M. Lenn6, Ph.D. 
Plant Pathologist (on sabbatical leave) 

Jon BMesPh.Forage Breeder 

A. Pizarro, Ph.l).
Agronomist, Regional Trials 

Jos6 G. Salinas, Ph.). 
Soil Scientist, Soil and Plant Nutrition 

Rainer Schultze-K raft, Dr.agr. 

Agronomist, (ierrnplasm 
Carlos Ser, 1r.agr. 

Agricultural Economist 

James M. Spain, Ph.1). 
Soil Scientist, Pasture Development 
(stationed in Carimagua) 

Derrick Thomas, l1h.D. 
Forage Agronomist, Llanos Agronomy 
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Rafil R. Vera, Ph.D. 
Animal Scientist, Cattic Production Systems 

Senior research fellows 
Investigadores invitados 

* 	 IsVosh i MI itam ura, P)hI). 

PastUrc IFstablishenCt 

Yasuo ()gawva, lh.l). 

Office of the ILeader (assigned by TAR C) 
Saif1r RChma Sil, lr.agr. 
Soil Microbiology rCattle 

Postdoctoral fellows 
Investigadores posdoctorales 

John l)odd, Phi.D. 
Microbiology 

Stephen I.apointe, Ph.t). 
Entomology 

* .1ulC M. Stanton, Ph.D. 

Plant Pathology 
Philip K. Thornton, Ph.1). 

Production Systems 

Training and Conferences
 
Capa itacid( v ('on lcrencitas
 

Senior staff General Administrative Services staff 
(ientifico principal Personal de servicios administrativos generales 

Gerardo F. Habich, IPh.1). Alfredo Caldas, M.S. 
(ooidinator Admissions Administrator 

Research Support
 
Apoyo a Ia ItilvesTigaCion
 

Agroecological Studies Unit 
Unidad de Estudios Agroecol6gicos 

Senior staff 
Cientifico principal 

Peter Jones, Ph.D.
 
Agrometeorologist, Computer 

Scientist, Head 


Biotechnology Research Unit 
Unidad de Investigaci6n en Biotecnologia 

Senior staff 
Cientifico principal 

William M. Roca, Ph.D. 
Physiologist, Head 

Senior research fellow 
Investigador invitado 

Laszlo Szabados, Ph.D. 
Celular Biology 

Visiting senior scientist 
Cientifico visitante 

Akhtar Hussain, Ph.D., Genotyping Project 

* di g 16 

Se retir) e., 19,,. 
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Communication and Information Support 
Unit 

Unidad de Apoyo en Comunicaciones 
e lnformaci6n 

Senior staff 

Cientificos principales 


Susan C. Harris, M.I.S. 

Information Specialist, Head
 

Ssaona Adiaa, Phi.). 

Senior Editor, Publications/ELditing
 

lack Reeves, 1.I). 

Senior Writer, Writing and )evelopment 


Senior research fellow 
Investigador invitado 

* Jair) Cano, Phi). 

Commuonicat ion Specialist, HIead Training 
Materials 

Visiting senior scientist 

Cientifica visitante
 

Cynthia Connolly, P11.1). 

Training Materials 


General administrative services staff 
Personal de servicios administrativos generales 

Walter Correa, P1.I). 
Head, Graphic Arts!, Production 

Data Services 
Servicios de [)atos 

Senior staff 
Cientifico principal 

Leslie C. Chapas, l)ipl. Math. Stat. 
Biometrician, Head 

General administrative services staff 
Personal de servicios administrativos generales 

Maria Cristina Arn&quita de Quifi6nez, Dipl. 
Math. Stat., Head, Biomnetrics 

Experimental Stations Operations 
Operaciones de las Estaciones 

Experimnentales 

Senior staff 
Cientifico principal 
Allonso l)ia-lDurin, M.S., P.E. 

SuIperintende nt 

Genetic Resources Unit 
inidad de Recursos (ien6ticos 

Senior staff 
('entifico principal 

IDavid Wood, 11ed). 

Senior research fellow 

Investigador invilado 

l)anicl (i. l)ebouck, Ph.). 
1I G R CIAT l,':tan Germplasm Activities 

Seed Unit 
Unidad de Semillas 

Senior staff 
Cientificos principales 

Johnson F. D)ouglas, M.S. 
Seed Specialist, Head 

Adriel E. (iaray, Ph.). 
Seed Specialist 

Senior research fellow 
Investigador invitado 

Silmar Peske, Pl). 
Seed Conditioning 

L ftudring 1986.
 
Sc retir6 cn 1986.
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Special Projects
 
Proywt os Especiales
 

Biological Nitrogen Fixation Project 

P royecto de Fijaci6n Biol6gica de 


Nitrogeno 


Senior research fellow 

Investigador invitado
 

)avid J. Harris, Ph.D. 

Agronomist and Soil Scientist, Head
 

CIMMYT CIAT Andean Region Maize 
Project 

Provecto CIMMYT/ CIAT de Maiz para 
la Regi6n Andina 

Associate members senior staff 
Miembros asociados del personal principal 

* 	 Gontalo (ranados, Ph.). 
Fntom.flogist, itcad 

Shivaji 	Pandev, Ph.1). 
Plant Breeder, Head 

William I.. Haag, Ph1.l). 
Plant Breeder, Andean Regional Services 

I FI)C CIAT Phosphorus Project 
Proyecto F6sforo I FI)C,'CIAT 

Associate einbers senior staff 
Miembros asociados del personal principal 
I.tiis Allfredo lec6n, Ph.lI). 

Soil Scientist, Head 

Jacqueline A. Ashby, Ph.D. 
Rural Sociologist 

Adolfo Martinez-Rondanelli, Ph.D. 

Agricultural Economist 

Posdoctoral fellow 
Investigador posdoctoral
 

* 	Scott Guggenheim, Ph.l). 
Anthropology (assigned by the Rockefeller 
Foundation) 

INTSOY/ ICA/CIAT Project 

Proyecto INTSOY/ICA/CIAT 

Associate member senior staff 
Miembro asociado del personal principal 

Luis H. ('anacho, Ph.).
Plant Breeder, Head 

INTSORMII/CIAT Regional Sorghum 
Project 

Proyecto Regional de Sorgo 
INTSORMIL/CIAT 

Associate member senior staffMiembro asociado del personal principal 

Catalino i. Flores, Ph.D.Phlan Breeder, Head 

Representation in CIAT of Collaborating Institutions
 
Representaci6n en el CIAT de Instituciones Colaboradoras
 

CIP Regional Representation Oscar Malarnud, iPh.l).
Representaci6n Regional del CIP Liaison Offic:r, Head (stationed in Bogot1i, 

Colombia) 
Associate members senior staff 

I elldh1ring I X(.Miembros asociados del personal principal s.'ch lr,,ell 19M 
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Luis Valencia, Ph.D. 
Liaison Officer (stationed in Bogotd, 
Colombia) 

1BPGR Regional Representation 
Representaci6n Regional del CIRF 

Associate member senior staff 
Miembro asociado del personal principal 

Miguel Holle, Ph.D. 
IBPGR Regional Representative for Latin 
America 

Finance and Administration
 
Finanzas v Administraci6n
 

Senior staff 
Cientifico principal 

Bernard Henrie, M.B.A. 

Administration 
Administraci6n 

Senior staff 

Cientifico principal 

.lestis Antonio Cut1llar, M.B.A. 

FxCcutive OfficCr 


Food and Housing 

Alimentos v Vivienda 

David iEvans. Head ((;AS/ SA(;)** 

H unlan Resources 
RCCUrSOS 11 u.1,1ns 

(';er~mrn Vargas, NI.BA., Hlead ((ASi SAG)** 

Maintenance Services 
Scrvicios de M anteninliento 

(Gerni"n (Gutiirrez, Ing. MCC., Head 
(GAS SAG)** 

Supplies 
SUrninistros 

L.uis Antonio Osorio, Ing. Ind., 
Head ((iAS!SA()** 

Administrative Systems and Procedures 
Sistemas y Procedimientos 

Administrativos
 
*irector
H ctor Villalobos, Ing. Ind., 

Head (GAS/SAG)** 

Alberto E-strada, Ing. Civil, 
Head ((iAS/SA(;) * 

Controller's Office 
Oficina del Contralor 

Alejandro Rebolledo, 
Ing. Cor. and C.P.T., Controller 
(G(AS/ SA(;)** 

FEnrique MTndez, BA., Controller 

(GAS,' SAG)** 

Special Projects Office 
Oficina dc Proyectos Especiales 

Senior staff 
Cientifica principal 

Gertrude Brekelbaum, Ph.D)., 
Special Projects Officcr 

I ell (tl ring 1i98) 

S., i,i C,t1910, 
I'ci,,ta tie Set cio, Admini,,tralik ciscncrale%. 
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The CGIAR System
 

El Sistema GCIAI
 

The C(onsIltative Gr-oup Onl International U )Im I(s I 1I1 ( ('It pMI\N ;1 lI\ CstitCi;6o 
Agricultural Research (CGIAR) was formed A,,ericola l11cIIaciuhitI ((i('AI) ,c(0111 cli 
in 1971. The ('( IAR is an association of 1)71. Ita dcsociaci)npais,:.i. (rl28i/8ciO) 
countries, international and regional organiza- Mics HiM hiCk('IiI;c,\ Ici , lcy,, \ tundacitu cs 
[ions, and private foundations dedicated to , csIacd ;i< d(a ;i ,. [LI isIcIjlt dc 
supporting a systcm of agricultural research li u \ pALMt 1111:15 (I Iit13 Yl iigaci (Ii
centers and )1oglamS arounlld the worild. '[here tIuIll e c ii l , Jc L,, tlkilt,Mod ¢I lIL\ c,)Il CCIn
arc currentlv 13 of thcm: nine research center -hu- \ i.'181 u suli 'i iUIiiltiOlc ;suciadas. I 
and four ociatdass organi/ations whichI p-- ,itC dcltI Csc'l liCi/u (IL ici\l CiaCIOn 
vide research support. The purpose of' the 111cbitl1 ;1ic;iIIikid \ cai(l8id' dc l prdidici on 
research cflort is to improve tile quantity and dc nlim1cii,, t u,, paisc< cli A.c,> 1iu)l1. 
quality offood production ill developingcoun- IIt Biiscu, iiidiil, h ()i eni/acid las 
tries. Nacionc:, I ni iis iii a i Aglicultura v L! All

/ 1
 V IAILC"
 

CIA*I 

LRAD-- / / 


CI / ... /r . ... ./ ...... .. .. . ...
 

110 



T'he World Bank, the Food and Agriculture
Organization of the United Nations (FAO), 
and the United. Nations, Development Pro-
gramme (UNDP) are cosponsors o the fort 

TeWrld B,,nkprovides tile-CGIAR-'s chair-,-' 
man and secretariat iThe CGIAR isadvised by 
a Technical Advisory Committeewihose sec-
retariat is provided by the. three cosponsors 
and located at FAOheadquartcrs in Rome.. 

In 1987, the CGIAR has some 40 members,. 
who contributed about USS190 million to 
Support the system. 

mcentaci6n (FAO), ycel Progranta del is Nicio
ncs Unidtas para el i)esarrollo (PNUD)sonlos 
copat rocinadores del sistema. El B~anco Mun11 
dial provee ia presidencia y Ia secretariadel 

.. ,-.GCIA. _ste.cuent, --con- 1 ascsoria -de- un 
ComitL Tcnico Asesor cuya secretaria es pro
vtap l0s triescc y tiene .su 

sede en la FAO, Roma, 
En 1987 el GCIAI cuenta con u nos 40 

miembros quienes aportaron Cerca de $ 140 
millones de d6lares al sistema 

intenatinalagriultu:~lreserchLos nueve centros internacionales de inves-
The nine itrainlarcludreach 

centers and fouir associated organizations have 
tie following headquarters and research respon-
sibilities: 

Africa 

International Institute of Tropical Agriculi-
ture (IITA), Ibadan, Nigeria: farming sys-terns, maize, rice, roots and tubers (sweet 

potatoes, cassava, yams), and food legumes 
(cowpea, lima .beans, soybean). 
International Laboratory for Research on 
Animal Diseases(ILRAD), Nairobi, Kenya: 
trypanosomiasisL and theileriosis ofr cattle.oe ius,Inter'national. Livestock Center for Africa 
(ILCA), Addis Ababa, Ethiopia: livestock 

S oduction systems. 

*West Africa Rice Development Association 
(WARDA), Monrovia, Liberia: rice. 

Asia 
International Crops Research Institute for 
the Semi-Arid Tropics (ICRISAT), Hyder-
abad, India: chickpea, pigeonpea, pearl ml.-
let sorghum, groundnut, and farming sys-:
tems, 

International Rice Research Institiute 

41 I (IRRI), Los Bafios, Philippines: rice,. 
Europe and the United States 

International Board for Plant Genetic Re-

c-ties colcto acifrton . 

tigacion agricola y cuatro orgarlizaciones agso
ciaclas tienen las siguientes sedes y reslponsabi
lidades de investigaci6n; : 

Africa
 
Asociaci6n de Africa Occidental para el
 

Desarrollo del Arroz (WARDA), Monr 
via, Liberia: arroz.-,Centro International dc Ganaderia para •,~i i 

Africa (ILCA), Addis Abeba, Etiopia: sis
temas de producci6n animal. 
Instituto Interntcional de Agricultura Tro
pical (II1A), Ibadan, Nigeria: sistemas de 
producci6n decultivos,y maiz,a)-arroz, raicesnyeta"tub~rculos (batatas, yuca, 5aame), legurnino": " 
sas comestibles (caupi, frijol lima, soya).
 

. • Laboratorio Internacional de Investigaci6n
 

en Enfermedad es Animiales (ILRA D), Nai-. 
robi, Kenia: tripanosoniasis y teileriosis del -: PI 

ganado. 

A La .. 

Centro Internacional do Agricultura Tropi
cal (CIAT), Cali, Colombia: yuca, frijol
 

I cortnin, arroz, y pastos tiopicales,.
Centro Internacional de Mejoraniento de 

MaizyTrigo(CIMMYT), El Batiin, Mexi

Ceni.::!;:/!tro :i nterniaeional . o maiz y trigo, da Paa(IP)
 
Lima Peru. papa,
 

Ai 
TT 

Instituto.Internacional de Investi aci6nv en 

*4i 

T.I 



• 	 International Food Policy Research Insti-
tute(IFPRI), Washington. DC, USA: analysis 
of world food problems. 

* 	 International Service for National Agri-
cultural Research (ISNAR), The Hague, 
Netherlands: research support. 

Latin America 

* Centro Internacional de Agricultura Trop-
ical (CIAT), Cali, Colombia: cassava, field 
beans, rice, and tropical pastures. 

* 	International Center for Maize and Wheat 
Improvement (Cl I M YT), El Batlin, Mexi-
co: maize and wheat. 

* 	International Potato Center (Cl i),i ima, 
Peru: potatoes. 

Middle East 

International Center for Agricultural Re
search in the I)ry Areas (ICARDA), Alep-
po, Syria: farming systems, cereals, food 
legumes (broad bean, lentil, chickpea), and 
forage crops. 

Arroz (IRRI), Los Bafios, Filipinas: arroz. 
lInstItuto Internacional de Investigaci6n en 
Cultivos para los Tr6picos Semi-Aridos 
(I(cRISAT), Ityderahad, India: garbanzos, 
guandil, mille, sorgo, mani, sistemas dc 
producciOn (L! cultivos. 

Elstados Uinidos y Europa 

('o tlc io I tICln;.acior31l i' Reclr-s,s Fitoge
n1ticos ('1CP I ), ,olnn, Italia: colccci6n e 
inlu riaci t ohrc variedades de plantas. 
InstiutrolIntciitaciomill do: SIo\'cstigacnso
brC IPoliticals dc Alinucnlns (I[i' I), Wash
itoi. I ).( ,, 1 I l oi,.,,,. :Italisis de 

I p5rohlh h: o ;o c pr ,ducc 5 i ntirllial dc 
tt 

So;,: ',icio> [Ioicl l ~llltl.d lnvestigaci6rn 
A,[icLoda ,ai,,il (ISNAR), l~a [lava,
lloolaoiol: :ipooS~o ai, lnoOOcstigeacion. 

Oriente Niedio 

loItlclochiiil 
cola t /(ll Aidala, (l(ARI)A), Aleppo, 
Stia: (!Ci:ospooluccion oie cultivos, 

( 1cio (1(: lhi\cstigaci('o Agri

ole 
ccrcales. lcgunino as cooleij'Iiblcs (IIahas, 
leniej' garhanll/o ), \ cult,\o~s lorrajeros. 
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